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EXECUTIVE  SUMMARY

This document is the Corrective Measures Study (CMS) Report for the Group A
Suspected Releases Solid Waste Management Units (SWMUs) at Tooele Army Depot
(TEAD; formerly the North Area), Tooele, Utah.  It has been prepared for TEAD, in
association with the U.S. Army Environmental Center (USAEC), in accordance with the
Resource Conservation and Recovery Act (RCRA) Corrective Action Permit (CAP;
UT3213820894) issued to TEAD by the State of Utah.

The purpose of the CMS Report is to recommend a corrective measures
alternative:

• For each SWMU for which the baseline risk assessment (RA) determined a
significant threat to human health under the hypothetical future residential
land use scenario.

– or –

• For each SWMU that poses a threat to the environment.

According to the State of Utah Administrative Code (UAC; Regulation 315-101-6(c)3), a
site management plan must be prepared for SWMUs that pose a human health cancer risk
greater than 1×10-6, a noncancer hazard index (HI) greater than 1.0, or a modeled blood
lead level greater than 10 micrograms per deciliter (µg/dL) under the future residential
land use scenario.  The requirement for a site management plan is fulfilled by the CMS
Work Plan and this CMS Report.

For SWMUs that do not pose a significant threat to human health or the
environment under current (or likely future) land use conditions, the CMS may evaluate
management measures such as land use restrictions.  Alternatively, for SWMUs that do
pose a significant risk to human health or the environment under current (or likely future)
land use conditions, the CMS must evaluate active corrective measures (i.e., treatment
technologies), which may also include management measures.

The CMS Report presents a detailed evaluation of the corrective measures
alternatives developed in the CMS Work Plan (Dames & Moore, 2000) for the
management of identified risks at the following nine Group A SWMUs:

• SWMU 1b – Burn Pad.

• SWMU 1c – Trash Burn Pits.

• SWMU 20 – Ammunition Engineering Directorate (AED) Deactivation
Furnace Site.
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• SWMU 21 – Deactivation Furnace Building.

• SWMU 34 – Pesticide Handling and Storage Area.

• SWMU 37 – Contaminated Waste Processing Plant.

• SWMU 42 – Bomb Washout Building.

• SWMU 45 – Stormwater Discharge Area.

• SWMU 48 – Old Dispensary Discharge - Building 400.

Two other Group A SWMUs – Main Demolition Area (SWMU 1) and Propellant
Burn Pans (SWMU 1d) – are not addressed in this report.  They currently operate with
interim status under a RCRA Part B permit application.  Further environmental sampling
at these sites was deferred by U.S. Army and regulatory personnel pending future RCRA
closure activities.

The CMS Work Plan (Dames & Moore, 2000) identified potential corrective
measures alternatives for each of the SWMUs that were determined to pose a human
health or environmental risk.  This was accomplished by developing corrective action
objectives (CAOs) for the contaminants of potential concern (COPCs) in the various
media under the assumed future land use scenarios.  The CAOs developed in the CMS
Work Plan included quantitative risk-based objectives and qualitative, regulatory-driven
objectives.  COPCs were compared to quantitative CAOs to identify contaminants of
concern (COCs).  The CMS Work Plan identified corrective measures – which may
include treatment technologies or management measures – that meet the qualitative and
quantitative CAOs, and assembled them into corrective measures alternatives.

The following corrective measures alternatives are considered for the Group A
SWMUs:

• SWMU 1b – Burn Pad

– Land use restrictions.

• SWMU 1c – Trash Burn Pits

– Land use restrictions.

• SWMU 20 – AED Deactivation Furnace Site

– Land use restrictions
– Asphalt cover and land use restrictions
– Excavation, solidification/stabilization, and land use restrictions
– Excavation, soil washing, and land use restrictions
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– Excavation, off-post treatment/disposal, and land use restrictions.

• SWMU 21 – Deactivation Furnace Building

– Asphalt cover and land use restrictions
– Excavation, solidification/stabilization, and land use restrictions
– Excavation, soil washing, and land use restrictions
– Excavation, off-post treatment/disposal, and land use restrictions.

• SWMU 34 – Pesticide Handling and Storage Area

– Land use restrictions
– Soil cover, fence, and land use restrictions
– Excavation, off-post treatment/disposal, and land use restrictions.

• SWMU 37 – Contaminated Waste Processing Plant

– Land use restrictions.

• SWMU 42 – Bomb Washout Building

– Soil cover, fence, and land use restrictions
– Excavation, solidification/stabilization, and land use restrictions
– Excavation, soil washing, and land use restrictions
– Excavation, off-post treatment/disposal, and land use restrictions.

• SWMU 45 – Stormwater Discharge Area

– Land use restrictions.

• SWMU 48 – Old Dispensary - Building 400

– Land use restrictions.

The detailed evaluation of each corrective measures alternative considers
technical criteria (including performance, reliability, implementability, and safety),
protection of human health, environmental assessment, administrative feasibility, and
cost, as outlined below:

• Technical criteria

– Performance – Evaluates the ability of the alternative to perform its
intended function and to meet the CAOs developed in the CMS Work
Plan (Dames & Moore, 2000).  Factors affecting performance –
including site and waste characteristics – are also considered, along with
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the length of time the alternative maintains its intended level of
effectiveness.

– Reliability – Describes the long-term effectiveness and permanence of
each  alternative, and evaluates the adequacy of the treatment technology
based on performance at similar sites, operation and maintenance
(O&M) requirements, long-term environmental monitoring needs, and
residuals management requirements.

– Implementability – Assesses the technical and institutional feasibility of
executing an alternative, including constructability, permit and legal/
regulatory requirements, and availability of materials.  This criterion also
addresses the length of time from implementation of the alternative until
beneficial effects are realized.

– Safety – Considers potential threats to workers, off-post residential
communities, and the environment during implementation of the
corrective measure.

• Human health assessment – Evaluates the extent to which each  alternative
protects human health.  This criterion considers the classes and
concentrations of contaminants left onsite, potential exposure routes, and
potentially affected populations.  Residual contaminant concentrations are
compared to existing criteria, standards, and guidelines.

• Environmental assessment – Evaluates short- and long-term effects of the
corrective measure on the environment, including adverse impacts to
environmentally sensitive areas.

• Administrative feasibility – Considers compliance with applicable Federal,
State, and local environmental and public health standards, requirements,
criteria, or limitations.

• Cost – Considers capital and annual O&M costs for each alternative.

Based on the detailed evaluations conducted in this CMS, the recommended
corrective measures alternatives for each SWMU are as follows:

• Land use restrictions at the Burn Pad (SWMU 1b).

• Land use restrictions at the Trash Burn Pits (SWMU 1c).

• Asphalt cover and land use restrictions at the AED Deactivation Furnace Site
(SWMU 20).
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• Asphalt cover and land use restrictions at the Deactivation Furnace Building
(SWMU 21).

• Excavation, off-post treatment/disposal, and land use restrictions at the
Pesticide Handling and Storage Area (SWMU 34).

• Land use restrictions at the Contaminated Waste Processing Plant (SWMU
37).

• Soil cover, fence, and land use restrictions at the Bomb Washout Building
(SWMU 42).

• Land use restrictions at the Stormwater Discharge Area (SWMU 45).

• Land use restrictions at the Old Dispensary Discharge - Building 400
(SWMU 48).

Table ES-1 summarizes the corrective measures alternatives evaluated in the
CMS for the Group A SWMUs; also included are summaries of the results of the human
health and ecological RAs, potential effects on groundwater, and identified COCs.



TABLE ES-1
Summary of Corrective Measures Alternatives

Group A SWMUs

Results of Human Health RA (a)
Military Construction Worker

SWMU
Cancer

Risk HI
Blood
Lead

Cancer
Risk HI

Blood
Lead

Results of
Ecological

RA (b)

Potential
Effect on
Ground-
water? COC (c) Corrective Measures Alternatives (d)

Burn Pad
(SWMU 1b)

2×10-7 4×10-4 3.4 2×10-7 0.04 3.5 Low risk No None Land use restrictions ($12,000)

Trash Burn Pits
(SWMU 1c)

1×10-6 0.03 3.5 1×10-6 3.0 4.2 Low risk No Metals, explosives Land use restrictions ($12,000) (e)

Ammunition Engineering
Directorate (AED)
Deactivation Furnace Site
(SWMU 20)

9×10-7 0.2 5.8 7×10-7 0.2 5.3 Moderate
risk

No Metals Land use restrictions ($12,000)
Asphalt cover and land use restrictions ($130,000) (f)
Excavation, solidification/stabilization, and land use restrictions ($270,000) (f)
Excavation, soil washing, and land use restrictions ($280,000) (f)
Excavation, off-post treatment/disposal, and land use restrictions ($200,000) (f)

Deactivation Furnace
Building
(SWMU 21)

1×10-5 3.0 35 6×10-6 10 55 Potentially
unaccept-
able risk

No Metals, dioxins/
furans, HxCDDs

Asphalt cover and land use restrictions ($230,000) (f)
Excavation, solidification/stabilization, and land use restrictions ($480,000) (f)
Excavation, soil washing, and land use restrictions ($550,000) (f)
Excavation, off-post treatment/disposal, and land use restrictions ($560,000) (f)

Pesticide Handling and
Storage Area
(SWMU 34)

1×10-5 0.2 3.7 1×10-6 0.2 3.6 Low risk No Metals, pesticides Land use restrictions ($12,000)
Soil cover, fence, and land use restrictions ($43,000)
Excavation, off-post treatment/disposal, and land use restrictions ($63,000)

Contaminated Waste
Processing Plant
(SWMU 37)

1×10-5 0.002 NE (g) 6×10-7 0.006 NE Moderate
risk

No SVOCs, dioxins/
furans

Land use restrictions ($12,000) (e)

Bomb Washout Building
(SWMU 42)

2×10-6 3.0 18.1 3×10-6 4.0 16.2 Potentially
unaccept-
able risk

No Metals, explosives,
dioxins/furans

Soil cover, fence, and land use restrictions ($520,000) (f)
Excavation, solidification/stabilization, and land use restrictions ($1,280,000) (f)
Excavation, soil washing, and land use restrictions ($1,630,000) (f)
Excavation, off-post treatment/disposal, and land use restrictions ($2,120,000) (f)

Stormwater Discharge
Area
(SWMU 45)

6×10-7 0.008 NE 3×10-6 0.40 4.0 Moderate
risk

No None Land use restrictions ($12,000)

Old Dispensary
Discharge - Building 400
(SWMU 48)

1×10-6 0.05 NE 9×10-8 0.04 NE Low risk No None Land use restrictions ($12,000)

(a) Based on the Phase II RFI Report.  In accordance with UAC 315-101, a SWMU requires active corrective measures if risks, HIs, or blood lead levels under the reasonably anticipated land use scenario exceed 1×10-4, 1.0,
or 10 µg/dL, respectively.  The maximum risk, HI, and blood level are reported.

(b) Site-Wide Ecological RA Report (SWERA; Rust E&I, 1997).  The HIs for the TEAD SWMUs were compared to a reference study area (RSA) HI; the ratios of the HIs formed the primary basis for categorization of risk
(Rust E&I, 1997).

(c) Human health contaminants of concern.
(d) The preferred corrective measures alternative for each SWMU is shown in bold italic type.
(e) Only land use restrictions are considered because identified COCs produce insignificant risks to human health and the environment.
(f) Also includes UXO survey and possibly clearance technologies.
(g) Pathway incomplete or not evaluated; see CMS Work Plan (Dames & Moore, 2000).
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1.0 INTRODUCTION

This document is the Corrective Measures Study (CMS) Report for the Group A
Suspected Releases Solid Waste Management Units (SWMUs) at Tooele Army Depot
(TEAD; formerly the North Area), Tooele, Utah.  It has been prepared for TEAD, in
association with the U.S. Army Environmental Center (USAEC), under Alternatives
Development and Decision Documents for TEAD - North Area (TEAD-N), Contract No.
DACA31-94-D-0060, Delivery Order No. 1.  This CMS Report was developed in
accordance with Module VII, Corrective Action, of the Resource Conservation and
Recovery Act (RCRA) Corrective Action Permit (CAP; UT3213820894) issued to TEAD
by the State of Utah Department of Environmental Quality (UDEQ) in January 1991.

1.1 PURPOSE  AND  SCOPE

The CMS Report represents one of the major steps in the RCRA corrective action
process of protecting human health and the environment from the chemicals released at a
facility.  In accordance with State of Utah guidance, this report is based on the
evaluations and conclusions of the Phase II RCRA Facility Investigation (RFI) Report
(Montgomery Watson, 1997) and the CMS Work Plan (Dames & Moore, 2000).  The
RFI delineates the nature and extent of chemical constituents in the environment, and
evaluates potential risks to human health and impacts to the environment.  The CMS
Work Plan identifies site-specific corrective measures alternatives that address the
potential risks and hazards at each SWMU.

The purpose of this CMS Report is to analyze the corrective measures alternatives
developed in the CMS Work Plan (Dames & Moore, 2000) for the nine Group A
SWMUs determined in the Phase II RFI Report (Montgomery Watson, 1997) to pose
unacceptable risks to human health risk under the hypothetical future residential land use
scenario, which must be evaluated per Utah Administrative Code (UAC) R315-101-
5.2(b)(1).  The objective in conducting the CMS is to protect human health and the
environment during current and expected future land use (i.e., military land use, based on
the TEAD Conversion and Reuse Plan (Tooele County Economic Development
Corporation, 1995)).  This does not include cleaning up the facility to standards that
apply for other land uses, such as agriculture or residential development.  If these uses are
considered in the future, it will be necessary to reevaluate the corrective measures
alternatives identified for the Group A SWMUs.

The CMS Report is intended to be used in conjunction with the CMS Work
Plan (Dames & Moore, 2000); most information presented in the work plan is not
repeated in this report.  The CMS Work Plan summarizes TEAD background
information, including location, physical characteristics, history, present mission, future
use, and previous investigations/regulatory overview.  Also included for each SWMU are
descriptions of background, summaries of contamination assessment from the Phase II
RFI Report (Montgomery Watson, 1997), results of human health and ecological risk
assessments (RAs), interim corrective actions (as applicable), identification of corrective
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action objectives (CAOs) and contaminants of concern (COCs), qualitative estimates of
extent of contamination (as applicable), and development of corrective measures
alternatives.

1.2 BACKGROUND

TEAD is located in Tooele Valley in Tooele County, Utah, immediately west of
the City of Tooele and approximately 30 miles southwest of Salt Lake City (Figure 1-1).
The U.S. Army Ordnance Department established the facility in 1942, and it was named
the Tooele Ordnance Depot.  It was redesignated as TEAD-N in August 1962; also at this
time, the former Deseret Chemical Warfare Depot was renamed TEAD - South Area
(TEAD-S).  Both the North and South Areas of TEAD have been major ammunition
storage and equipment maintenance installations that support other U.S. Army
installations throughout the western United States.  In 1996, TEAD-N and TEAD-S were
designated as TEAD and Tooele Chemical Activity (TECA), respectively.  In October
1996, TECA was renamed the Deseret Chemical Depot (DCD).

The current missions of TEAD are:

• To receive, store, issue, maintain, and dispose of munitions
• To provide installation support to attached organizations
• To operate other facilities as assigned.

The mission of maintaining and repairing equipment was discontinued in 1995.

Developed features at TEAD include igloos, magazines, administrative buildings,
an industrial maintenance area, military and civilian housing, roads, and vehicle storage
hardstands and other allied infrastructure.  In 1993, TEAD was placed on the list of
military facilities scheduled for realignment under the Base Realignment and Closure
(BRAC) Program.

As a result of past activities at the installation, TEAD was included in the U.S.
Army's Installation Restoration Program (IRP) in 1978.  The first component of that
program was an Installation Assessment (U.S. Army Toxic and Hazardous Materials
Agency (USATHAMA), 1979), which identified a number of known and potential waste
and spill sites and recommended further investigations.

In 1984, TEAD was nominated for inclusion on the National Priority List (NPL)
because of identified hazardous constituents at some sites, particularly the Industrial Waste
Lagoon (IWL; SWMU 2).  However, TEAD was not placed on the NPL until October 1990.
In the interim, the U.S. District Court for the State of Utah issued a consent decree to TEAD
for groundwater contamination at SWMU 2.

As part of being placed on the NPL, a Federal Facility Agreement (FFA) was
entered into between the U.S. Army, U.S. Environmental Protection Agency (EPA) Region
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8, and UDEQ in September 1991.  The FFA addresses 17 SWMUs under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).

In January 1991, TEAD was issued a RCRA Post Closure Permit for the IWL
(SWMU 2).  The permit included a CAP that required action at 29 SWMUs.  Additional
SWMUs have since been added to the RCRA CAP, which is regulated by UDEQ.

Since the initial assessment of TEAD, a number of environmental investigations
have been performed (and are ongoing) under CERCLA or RCRA.  At TEAD, these
additional investigations have identified 57 sites, including eight designated as the Group A
Suspected Releases SWMUs.  These sites are managed under the RCRA CAP program.
The Phase II RFI Report (Montgomery Watson, 1997) determined that nine Group A
SWMU areas pose a human health risk above 1×10-6 for carcinogens or a hazard index
(HI) greater than 1.0 for noncarcinogens under the hypothetical future residential land use
scenario.  Therefore, according to UAC R315-101-6(c)3, a risk-based closure will not be
granted, and a site management plan – the requirements of which are met by a CMS –
must be prepared.

Two Group A SWMU areas – Main Demolition Area (SWMU 1) and Propellant
Burn Pans (SWMU 1d) – are not addressed in this report.  They currently operate with
interim status under a RCRA Part B permit application.  Further environmental sampling
at these sites was deferred by U.S. Army and regulatory personnel pending future RCRA
closure activities.

This CMS Report discusses the following Group A SWMUs:

• Burn Pad (SWMU 1b)

• Trash Burn Pits (SWMU 1c)

• Ammunition Engineering Directorate (AED) Deactivation Furnace Site
(SWMU 20)

• Deactivation Furnace Building (SWMU 21)

• Pesticide Handling and Storage Area (SWMU 34)

• Contaminated Waste Processing Plant (SWMU 37)

• Bomb Washout Building (SWMU 42)

• Stormwater Discharge Area (SWMU 45)

• Old Dispensary Discharge - Building 400 (SWMU 48).
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Figure 1-2 shows the location of the Group A SWMUs evaluated in this CMS Report.

1.3 REPORT  ORGANIZATION

The remainder of the CMS Report is organized as follows:

• Description of evaluation criteria used in the detailed analysis of corrective
measures alternatives (Section 2.0).

• Summary of pertinent information presented in the Phase II RFI
(Montgomery Watson, 1997) and the CMS Work Plan (Dames & Moore,
2000) for SWMUs 1b, 1c, 20, 21, 34, 37, 42, 45, and 48, respectively
(Sections 3.0 through 11.0).  This includes a description of the SWMU; the
magnitude and extent of contamination; results of the human health risks and
hazards assessment for realistic future uses only; results of the ecological RA;
CAOs; COCs; and potentially applicable corrective measures alternatives.
Each area-specific corrective measures alternative is evaluated in detail based
on the evaluation criteria presented in Section 2.0.  In addition, corrective
measures alternatives for each of the SWMUs are compared, and the
preferred alternative is identified.

• Summary of recommended corrective measures alternatives for the Group A
SWMUs (Section 12.0).

• References (Section 13.0).

• Estimated costs for each recommended corrective measures alternative
(Appendix A).

• Methodology and results of post-corrective measures ecological assessments
for SWMUs 21 and 42 (Appendix B).

• Estimated costs for corrective measures assuming unrestricted land use
(Appendix C).

• Additional data collection activities for SWMUs 20 and 21 (Appendix D).

• Summary of explosive risks for SWMUs 1b, 1c, and 42 and geophysical
survey results for SWMU 42 as presented in the RFI (Appendix E).
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2.0 DESCRIPTION  OF  EVALUATION  CRITERIA

The CMS Work Plan (Dames & Moore, 2000) identifies corrective measures
alternatives for the Group A SWMUs being addressed in the CMS process.  This is
accomplished by developing CAOs for the contaminants of potential concern (COPCs) in
the various media under the assumed future land use scenarios.

The CAOs include quantitative risk-based objectives and qualitative regulatory-driven
objectives.  They are based on land use and potential receptor assumptions, exposure
pathways, results of the human health RA, regulatory criteria, and background sample
results.  The CAOs for each of the Group A SWMUs are based on current and likely future
military use scenarios.  The CAOs were developed in accordance with UAC R315-101,
including the “Principle of Non-Degradation”; EPA guidance (USEPA, 1991); the human
health RA for the Group A SWMUs (Montgomery Watson, 1997); the Sitewide Ecological
Risk Assessment (SWERA; Rust E&I, 1997); and U.S. Army policy (Radkiewicz, 1995). The
COPCs are then compared to quantitative CAOs to identify COCs.

To determine which contaminants require action, consideration is given to whether
average concentrations across the site (i.e., exposure point concentration (EPC) as used in
the RA) exceed the CAO and whether COCs are isolated and at low levels.

Corrective measures may include management measures or treatment technologies
that meet the CAOs and address the COCs; these measures are assembled into corrective
measures alternatives.  The alternatives are developed according to RCRA guidance on
performing a CMS (Sperber, 1996) and UDEQ regulations.  The CMS Work Plan explains
the methodology in detail.  Figure 2-1 summarizes the alternatives development procedure.

RCRA criteria are used to evaluate each of the corrective measures alternatives
identified in the CMS Work Plan.  In accordance with RCRA guidance on performing a CMS
(Sperber, 1996) and Module VII of the RCRA Part B Permit for TEAD, the detailed
evaluation of each corrective measures alternative presented in Sections 3.0 to 11.0 considers
technical criteria (including performance, reliability, implementability, and safety), protection
of human health, protection of the environment, administrative feasibility, and cost, as
defined below:

• Technical criteria

– Performance – Evaluates whether the corrective measures alternative can
perform its intended function and meet the CAOs developed in the CMS
Work Plan (Dames & Moore, 2000), including compliance with Federal,
State, and local regulations.  This criterion considers site and waste
characteristics, and also the length of time the alternative maintains its
intended level of effectiveness.
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– Reliability – Describes the long-term effectiveness and permanence of each
alternative.  This criterion evaluates the adequacy of the corrective measure
based on performance at similar sites, operation and maintenance (O&M)
requirements, long-term environmental monitoring needs, and residuals
management requirements.

– Implementability – Assesses the technical and institutional feasibility of
executing a corrective measures alternative, including constructability,
permit and legal/regulatory requirements, availability of materials, and
length of time from implementation to realization of beneficial effects.

– Safety – Considers the potential threats to workers, nearby communities,
and the environment during implementation of the corrective measure.

• Human health assessment – Evaluates the extent to which each alternative
protects human health.  This criterion considers the classes and concentrations
of contaminants left onsite, potential exposure routes, and potentially affected
populations.  Residual contaminant concentrations are also compared to existing
criteria, standards, or guidelines.

• Environmental assessment – Evaluates short- and long-term effects of the
corrective measure on the environment, including adverse impacts to
environmentally sensitive areas.

• Administrative  feasibility – Considers compliance with applicable Federal, State,
and local environmental and public health standards, requirements, criteria, or
limitations.

• Cost – Presents capital and annual O&M costs for each corrective measures
alternative.  Capital costs include direct and indirect costs.  Annual O&M costs
typically include labor, maintenance, energy, and sampling/analysis.  For
purposes of comparison, costs are presented in terms of present worth (i.e., the
current value of a future expenditure).  The cost estimates are based on
conventional cost estimating guides, vendor information, and engineering
judgment.  Appendix A presents the detailed cost estimate tables.

The CMS Report addresses how the alternatives reduce exposure to contamination,
contaminant concentration, or contaminant migration.
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3.0 BURN  PAD  (SWMU  1b)

Section 3.0 evaluates corrective measures alternatives for the Burn Pad (SWMU
1b; Figure 3-1).  Data from the CMS Work Plan (Dames & Moore, 2000), the human
health RA (Montgomery Watson, 1997), and the SWERA (Rust E&I, 1997) are also
summarized below.

3.1 SUMMARY  OF  RAs  AND  CMS  WORK  PLAN

As shown on Figure 3-1, the Burn Pad (SWMU 1b) is located in a small erosional
valley approximately 2,000 feet east of the Main Demolition Area (SWMU 1).  This site
consisted of a 300- by 100-foot cleared pad where propellant was burned in open trenches
and projectiles were flashed.  Based on historical aerial photographs from 1959, 1966,
and 1978, five separate trenches were located in the pad (Montgomery Watson, 1997).
Site activities began prior to 1959 and were reportedly discontinued before 1977 (U.S.
Army Environmental Hygiene Agency (AEHA), 1983).  The area has since been
regraded and revegetated and is no longer used for demilitarization activities.  No
permanent structures were associated with operations at the Burn Pad (AEHA, 1983).

The Phase II RFI (Montgomery Watson, 1997) identified unacceptable risks and
hazards to human health at SWMU 1b under the hypothetical future residential land use
scenario.  Therefore, according to EPA guidance and UAC R315-101-6(c)(3), this
SWMU is included in the CMS process, and corrective measures must be evaluated.
However, the human health RA concluded that SWMU 1b presents no unacceptable risk
to current Depot workers or future construction workers.  In addition, because the
assumed future land use is continued military use, there is no unacceptable risk under the
realistic future land use scenario.  Although the hypothetical future residential land use
scenario presents unacceptable risks, the realistic future land use scenario presents no
unacceptable risks; therefore, management measures are evaluated according to UAC
R315-101-1 (b)(4).

During field investigations, the unexploded ordnance (UXO) subcontractor found
6 ounces of explosives in 1- to 2-ounce pieces and a projectile fuse.  Because UXO was
encountered during the field investigations, this SWMU is subject to the Munitions Rule.
Appendix E presents the summary of explosive risk as presented in the Phase II RFI.

No groundwater monitoring was conducted at SWMU 1b.  However, according to
the Phase II RFI (Montgomery Watson, 1997), the site constituents are not expected to
affect groundwater based on the relatively low levels of contamination detected in the
soil, low precipitation rates, high evaporation rates, and depth to groundwater (which is
estimated to be over 700 feet below ground surface (bgs)).

The SWERA (Rust E&I, 1997) indicated that SWMU 1b poses a low ecological
risk and recommended no corrective measures to reduce risk.
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The CMS Work Plan (Dames & Moore, 2000) identified no COCs for either
surface or subsurface soil at SWMU 1b.

The CAOs for SWMU 1b are:

• To ensure that – if the current military land use scenario changes in the future
to residential or other use – appropriate measures are taken to adequately
protect human health and the environment.

• To comply with UAC R315-101 and all its parts.

Based on the evaluation of risks and hazards to human health and the
environment, and regulatory requirements, only management measures are evaluated for
the Burn Pad.  The CMS Work Plan (Dames & Moore, 2000) identified the following
corrective measures alternative for SWMU 1b:

SWMU 1b Corrective Measures Alternative

BURN PAD Land use restrictions
Impose land use restrictions to prevent
residential development

Table 3-1 summarizes the risks to human health and the environment evaluated in
the Phase II RFI (Montgomery Watson, 1997) and the SWERA (Rust E&I, 1997), and
the corrective measures alternatives identified for SWMU 1b in the CMS Work Plan
(Dames & Moore, 2000).

3.2 DETAILED  EVALUATION  OF  CORRECTIVE  MEASURES  ALTER-
NATIVE

Alternative 1 is the application of land use restrictions to prevent future residential
use of the site.  These restrictions would be incorporated into TEAD’s master land use
plan.  This plan also calls for inspections and monitoring to ensure the restrictions are
being observed.  Because U.S. Army regulations direct that all revisions to this plan be
evaluated with regard to potential impacts to human health and the environment,
authorization for another (i.e., nonmilitary) use of SWMU 1b would require the
resolution of conflicts between identified risks and hazards and proposed changes in land
use at the site.  The land use restrictions will include a notation that prohibits Depot
Worker activities from occurring at the site unless ordnance personnel have performed a
UXO survey/clearance for the intended area of use.  The SWMU will have signage
posted to warn of UXO potential and stating the access restrictions.  In addition, the
entire TEAD facility is secured by fences and patrolled by guards.

The real property planning board has authority over land use at the base, and is
responsible for developing, enforcing, and modifying the installation’s master land use
plan.  The authority of the board is derived from the responsible major Army command
(i.e., Operations Support Command (OSC)), which has specific oversight functions.
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TABLE  3-1

Summary of Phase II RFI, SWERA, and CMS Work Plan
Burn Pad (SWMU 1b)

Phase II RFI (Montgomery Watson, 1997)
SWERA (Rust

E&I, 1997)
CMS Work Plan

(Dames & Moore, 2000)

Human Health Risk Assessment (a)
Impacts to

Groundwater
Ecological

Risk COCs
Corrective Measures

Alternative (b)
Hypothetical Future Residential

Land Use Scenario (c) Realistic Future Land Use Scenario (d)

Risk HI

Blood
Lead

Level (e) Risk HI

Blood
Lead

Level (e)
Adult 2××10-4 NE (f) NE Military 2×10-7 4×10-4 3.4
Child NE 70 6.3 Construction 2×10-7 0.04 3.5

None Low None Land use restrictions

(a) Risks, HIs, and blood lead levels that are above comparison levels appear in bold type.
(b) The selected corrective measures alternative appears in bold italic type.
(c) EPA guidance and UAC R315-101-5.2(b)(1) require evaluation of the hypothetical future land use scenario.  Because risks and HIs are greater than 1×10-6 and

1.0, respectively, EPA guidance and UAC R315-101-6(c)(3) indicate that a CMS must be performed.
(d) EPA guidance and UAC R315-101-5.2(b)(2) require evaluation of the realistic future land use scenario.  Because risks and HIs are less than 1×10-4 and 1.0,

respectively, UAC R315-101-6(d) indicates that management measures can be evaluated.
(e) Blood lead levels are expressed as micrograms per deciliter (µg/dL) for 95 percent of the population (should not exceed 10 µg/dL).
(f) NE = pathway incomplete or not evaluated; see CMS Work Plan (Dames & Moore, 2000).
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These responsibilities include approving the installation’s master land use plan and any
proposed changes.  Appendix C of the CMS Work Plan (Dames & Moore, 2000) presents
a more detailed description of land use restrictions.

Alternative 1 – land use restrictions – is evaluated as follows:

• Technical evaluation

– Performance – Land use restrictions limit future exposure by preventing
future residential development of the site and also meet the CAOs
developed in the CMS Work Plan (Dames & Moore, 2000).  This
corrective measures alternative is applicable to site characteristics and
meets the identified CAOs with no decrease in effectiveness over time.

– Reliability – Land use restrictions are effective over the long term and
have been implemented at many sites with positive results.  No
additional exposure should occur while the restrictions are in place.  No
O&M, management of waste materials, or long-term environmental
monitoring is required.

– Implementability – Because SWMU 1b is currently under military use,
continuing restrictions at this site should not be difficult.  This corrective
measures alternative immediately meets the CAOs developed in the
CMS Work Plan (Dames & Moore, 2000).

– Safety – No intrusive activities are required for implementation of this
alternative.

• Human health assessment – Restricting future development of the site
protects human health by preventing residential exposure to the previously
identified contaminants in soil at SWMU 1b.  The residual risk remaining
onsite for soil results from soil contamination at concentrations below
military use CAOs, but above residential use CAOs.

• Environmental assessment – The SWERA (Rust E&I, 1997) identified no
adverse effects to ecological receptors as a result of the contaminants in soil
at SWMU 1b.

• Administrative feasibility – The implementation of land use restrictions at
this site meets the specified requirements of UAC R315-101.  No violations
of environmental or public health standards were identified at SWMU 1b.
Because SWMU 1b is to remain under U.S. Army control, land use
restrictions are administered through the installation’s real property planning
board; therefore, this alternative is considered to be administratively feasible.
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• Cost – The estimated cost of implementing this corrective measures
alternative is $12,000.  Table A-1 (see Appendix A) presents the detailed cost
estimate.

3.3 RECOMMENDED  CORRECTIVE  MEASURES  ALTERNATIVE

Based on the above evaluation, Alternative 1 – land use restrictions – is identified
as the preferred alternative for SWMU 1b because:

• It meets the requirements of UAC R315-101.
• It has been demonstrated at other sites.
• It is reliable and implementable.
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4.0 TRASH  BURN  PITS  (SWMU  1c)

Section 4.0 evaluates corrective measures alternatives for the Trash Burn Pits
(SWMU 1c; Figure 4-1).  Data from the CMS Work Plan (Dames & Moore, 2000), the
human health RA (Montgomery Watson, 1997), and the SWERA (Rust E&I, 1997) are
also summarized below.

4.1 SUMMARY  OF  RAs  AND  CMS  WORK  PLAN

As shown on Figure 4-1, the Trash Burn Pits (SWMU 1c) are located in the
southwest corner of TEAD, in a small erosional valley 2,000 feet east of the Main
Demolition Area (SWMU 1) and adjacent to the Burn Pad (SWMU 1b).  The site is an
open, graded, and vegetated area of approximately 45 acres, with no permanent
structures. Disposal and waste-burning activities occurred at SWMU 1c from
approximately 1959 to the 1980s.  The disposal pits were reportedly several hundred feet
long, 8 to 10 feet wide, and 4 to 6 feet deep.  Containers and other wastes dating from the
1950s and 1960s were identified within test pits excavated in areas of waste disposal
activities.  Burn areas on the ground surface were encountered in test pits in areas of
more recent waste disposal, dating from the 1970s and 1980s.  The presence of a dark
area and berm were spotted on historical photographs at the locations shown on Figure
4-1.

The Phase II RFI (Montgomery Watson, 1997) identified unacceptable risks and
hazards to human health at SWMU 1c under the hypothetical future residential land use
scenario.  Therefore, according to EPA guidance and UAC R315-101-6(c)(3), this
SWMU is included in the CMS process, and corrective measures must be evaluated.
However, the human health RA concluded that SWMU 1c presents no unacceptable risk
to current Depot workers.  In addition, because the assumed future land use is continued
military use, there is no unacceptable risk under the realistic future land use scenario.
Under the future construction worker scenario, the noncancer HI was estimated to be 3.0,
which exceeds the State of Utah goal of 1.0.  However, the Phase II RFI indicated that
this HI is due to the presence of naturally occurring manganese in soil at the site.
According to the human health RA (Montgomery Watson, 1997), the human health risks
due to other COCs are within their respective State of Utah target levels.  Although the
hypothetical future residential land use scenario presents unacceptable risks, the realistic
future land use scenario presents no unacceptable risks; therefore, management measures
are evaluated according to UAC R315-101-1(b)(4).

During the 1992 field investigation, the UXO subcontractor found the following
ordnance types and uncased explosives in or near the Trash Burn Pits – 75-millimeter
(mm) projectile, 81-mm mortar, 90-mm projectile, 105-mm projectile, bomb loading unit
4, bomb loading unit 4 fuze, 3.5-inch rocket fuze, 5.0-inch rocket fuze, projectile fuze
with booster, M557 point detonating fuze, nonelectric blasting cap, antitank mine,
antitank mine fuze, and M125 flare.  Because UXO and uncased explosives were
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encountered at SWMU 1c, this SWMU is subject to the Munitions Rule.  Appendix E
presents the summary of explosive risk as presented in the Phase II RFI.

No groundwater monitoring was conducted at SWMU 1c.  However, according to
the Phase II RFI (Montgomery Watson, 1997), the site constituents are not expected to
affect groundwater based on the relatively low levels of contamination detected in the
deeper soil borings, low precipitation rates, high evaporation rates, and depth to
groundwater (which is estimated to be over 700 feet bgs).

The SWERA (Rust E&I, 1997) indicated that SWMU 1c poses a low ecological
risk and recommended no corrective measures to reduce risk.

In the CMS Work Plan (Dames & Moore, 2000), cyclotrimethylenetrinitramine
(RDX) was determined to be a COC for surface soil, and beryllium and lead were
determined to be COCs for subsurface soil.  The COC exceedances occurred at two
locations for RDX and at only one location each for beryllium and lead.  The COCs
identified at the site were evaluated in conjunction with results of the human health RA to
determine whether active corrective measures need to be considered.  As stated in the
Phase II RFI (Montgomery Watson, 1997), the human health RA used the exposure point
concentration (EPC) to calculate human health risk.  (The EPC is statistically derived and
represents the likely concentration that an individual would be exposed to from working
in the area of the SWMU.)  The EPC for each COC was compared to the respective
CAO.

For each of the three COCs identified at SWMU 1c – RDX, beryllium, and lead –
the sitewide EPCs were determined to be well below their corresponding CAOs.
Therefore, though COCs are present in isolated soil samples at SWMU 1c, they do not
result in unacceptable risks to human health across the site.  Thus, no active corrective
measure was recommended for any of the contaminants detected at the site (Dames &
Moore, 2000).

The CAOs for SWMU 1c are:

• To ensure that – if the current military land use scenario changes in the future
to residential or other use – appropriate measures are taken to adequately
protect human health and the environment.

• To comply with UAC R315-101 and all its parts.

Based on the evaluation of risks and hazards to human health and the
environment, COC and EPC evaluations, and regulatory requirements, only management
measures are evaluated for the Trash Burn Pits.  The CMS Work Plan (Dames & Moore,
2000) identified the following corrective measures alternative for SWMU 1c:
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SWMU 1c Corrective Measures Alternative

TRASH BURN
PITS

Land use restrictions
Impose deed restrictions to prevent
residential development

Table 4-1 summarizes the risks to human health and the environment evaluated in
the Phase II RFI (Montgomery Watson, 1997) and the SWERA (Rust E&I, 1997), and
the corrective measures alternatives identified for SWMU 1c in the CMS Work Plan
(Dames & Moore, 2000).

4.2 DETAILED  EVALUATION  OF  CORRECTIVE  MEASURES  ALTER-
NATIVE

Alternative 1 is the application of land use restrictions to prevent future residential
use of the site. These restrictions would be incorporated into TEAD’s master land use
plan.  This plan also calls for inspections and monitoring to ensure the restrictions are
being observed.  Because U.S. Army regulations direct that all revisions to this plan be
evaluated with regard to potential impacts to human health and the environment,
authorization for another (i.e., nonmilitary) use of SWMU 1c would require the
resolution of conflicts between identified risks and hazards and proposed changes in land
use at the site.  The land use restrictions will include a notation that prohibit Depot
worker activities from occurring at the site unless ordnance personnel have performed a
UXO survey/clearance for the intended area of use.  The SWMU will have signage
posted to warn of UXO potential and stating the access restrictions.  In addition, the
entire TEAD facility is secured by fences and patrolled by guards.

The real property planning board has authority over land use at the base, and is
responsible for developing, enforcing, and modifying the installation’s master land use
plan.  The authority of the board is derived from the responsible major Army command
(i.e., OSC), which has specific oversight functions.  These responsibilities include
approving the installation’s master land use plan and any proposed changes.  Appendix C
of the CMS Work Plan (Dames & Moore, 2000) presents a more detailed description of
land use restrictions.

Alternative 1 – land use restrictions – is evaluated as follows:

• Technical evaluation

– Performance – Land use restrictions limit future residential exposure to
contaminants in soil and also meet the CAOs developed in the CMS
Work Plan (Dames & Moore, 2000).  This corrective measures
alternative is applicable to both site and contaminant characteristics, and
meets the identified CAOs with no decrease in effectiveness over time.

– Reliability – Land use restrictions are effective over the long term and
have been implemented at many sites with positive results.  No



TABLE  4-1

Summary of Phase II RFI, SWERA, and CMS Work Plan
Trash Burn Pits (SWMU 1c)

Phase II RFI (Montgomery Watson, 1997)
SWERA (Rust

E&I, 1997)
CMS Work Plan

(Dames & Moore, 2000)

Human Health Risk Assessment (a)
Impacts to

Groundwater
Ecological

Risk COCs (b)
Corrective Measures

Alternative (c)
Hypothetical Future Residential

Land Use Scenario (d) Realistic Future Land Use Scenario (e)

Risk HI

Blood
Lead

Level (f) Risk HI

Blood
Lead

Level (f)
Adult 9××10-2 NE NE (g) Military 1×10-6 0.03 3.5
Child NE 1,000 6.9 Construction 1×10-6 3 (h) 4.2

None Low Surface soil:
RDX

Subsurface soil:
Beryllium
Lead

Land use restrictions

(a) Risks, HIs, and blood lead levels that are above comparison levels appear in bold type.
(b) For each of the three COCs identified at SWMU 1c, the sitewide exposure point concentrations (EPCs) are well below the corresponding CAOs.  Therefore, though

COCs are present in isolated soil samples at SWMU 1c, they do not result in unacceptable risk levels.
(c) The selected corrective measures alternative appears in bold italic type.
(d) EPA guidance and UAC R315-101-5.2(b)(1) require evaluation of the hypothetical future land use scenario.  Because risks and HIs are greater than 1×10-6 and 1.0,

respectively, EPA guidance and UAC R315-101-6(c)(3) indicate that a CMS must be performed.
(e) EPA guidance and UAC R315-101-5.2(b)(2) require evaluation of the realistic future land use scenario.  Because risks and HIs are less than 1×10-4 and 1.0,

respectively, UAC R315-101-6(d) indicates that management measures can be evaluated.
(f) Blood lead levels are expressed as micrograms per deciliter (µg/dL) for 95 percent of the population (should not exceed 10 µg/dL).
(g) NE = pathway incomplete or not evaluated; see CMS Work Plan (Dames & Moore, 2000).
(h) Elevated HI due to presence of naturally occurring manganese in soil at the site.
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additional exposure should occur while the restrictions are in place.  No
O&M, management of waste materials, or long-term environmental
monitoring is required.

– Implementability – Because SWMU 1c is currently under military use,
continuing restrictions at this site should not be difficult.  This corrective
measures alternative immediately meets the CAOs developed in the
CMS Work Plan (Dames & Moore, 2000).

– Safety – No intrusive activities are required for implementation of this
alternative.

• Human health assessment – Restricting future development of the site
protects human health by preventing residential exposure to the previously
identified contaminants in soil at SWMU 1c.  The residual risk remaining
onsite for soil results from soil contamination at concentrations below
military use CAOs, but above residential use CAOs.

• Environmental assessment – The SWERA (Rust E&I, 1997) identified no
adverse effects to ecological receptors as a result of the contaminants in soil
at SWMU 1c.

• Administrative feasibility – The implementation of land use restrictions at
this site meets the specified requirements of UAC R315-101.  No violations
of environmental or public health standards were identified at SWMU 1c.
Because SWMU 1c is to remain under U.S. Army control, land use
restrictions are administered through the installation’s real property planning
board; therefore, this alternative is considered to be administratively feasible.

• Cost – The estimated cost of implementing this corrective measures
alternative is $12,000.  Table A-2 (see Appendix A) presents the detailed cost
estimate.

4.3 RECOMMENDED  CORRECTIVE  MEASURES  ALTERNATIVE

Based on the above evaluation, Alternative 1 – land use restrictions – is identified
as the preferred alternative for SWMU 1c because:

• It meets the requirements of UAC R315-101.
• It has been demonstrated at other sites.
• It is reliable and implementable.
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5.0 AED  DEACTIVATION  FURNACE  SITE  (SWMU  20)

Section 5.0 evaluates corrective measures alternatives for the AED Deactivation
Furnace Site (SWMU 20; Figure 5-1).  Data from the CMS Work Plan (Dames & Moore,
2000), the human health RA (Montgomery Watson, 1997) and the SWERA (Rust E&I,
1997) are also summarized below.

5.1 SUMMARY  OF  RAs  AND  CMS  WORK  PLAN

Figure 5-1 shows the location and layout of the AED Deactivation Furnace Site
(SWMU 20), which includes Buildings 1351, 1352, 1355, and 1356, and former Building
1354.  However, only Buildings 1351 and 1352 are related to site activities.  This site is
located on an approximately 180- by 225-foot asphalt pad, along the road between the
AED Demilitarization Facility (SWMU 19; Group B SWMUs) and the Bomb Shell
Reconditioning Building (SWMU 23; Operable Unit (OU) 9).  The pad is underlain by
compacted gravel fill.  A small area near the western corner of the pad, which was
reportedly once used to store drummed residue, is referred to as the former hazardous
waste holding area.  Building 1351 has been active since approximately 1970; it includes
a deactivation furnace (rotary-kiln type), a flashing furnace (installed in 1976), and a
large air pollution control system (installed in 1976).  Building 1352 is a small storage
building.  SWMU 20 is currently used to conduct treatability studies and operates under
interim RCRA approval through an experimental variance.  The areas proposed for
corrective measures were contaminated prior to the facility becoming a RCRA-approved
unit.  Current operations do not contribute to the previous contamination.

The Phase II RFI (Montgomery Watson, 1997) identified unacceptable risks,
hazards, and blood lead levels to human health at SWMU 20 under the hypothetical
future residential land use scenario.  Therefore, according to EPA guidance and UAC
R315-101-6(c)(3), this SWMU is included in the CMS process, and corrective measures
must be evaluated.  However, the human health RA concluded that SWMU 20 presents
no unacceptable risk to current Depot workers or future construction workers.  In
addition, because the assumed future land use is continued military use, there is no
unacceptable risk under the realistic future land use scenario.  Although the hypothetical
future residential land use scenario presents unacceptable risks, the realistic future land
use scenario presents no unacceptable risks; therefore, management measures are
evaluated according to UAC R315-101-1(b)(4).

No groundwater monitoring was conducted at SWMU 20.  However, according to
the Phase II RFI (Montgomery Watson, 1997), the site constituents are not expected to
affect groundwater based on the relatively low levels of contamination detected in the
shallow subsurface soil, the general decrease in contaminant concentrations with depth,
low precipitation rates, high evaporation rates, and depth to groundwater (which is
estimated to be over 600 feet bgs).
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The SWERA (Rust E&I, 1997) indicated that the contaminants detected in soil at
SWMU 20 are unlikely to pose excessive or unacceptable ecological risk to TEAD
receptors and recommended no corrective measures to reduce risk.

The CMS Work Plan (Dames & Moore, 2000) identified COCs by comparing the
maximum concentration of each COPC identified in the Phase II RFI Report
(Montgomery Watson, 1997) to the respective quantitative CAO.  Based on this
evaluation, antimony and lead were determined to be COCs for surface soil.  No COCs
were identified for subsurface soil.  The following table shows the maximum
concentrations and EPCs of the identified COCs in surface soil compared to the CAOs:

AED Deactivation Furnace Site (SWMU 20)

COC

Maximum
Concentration

(µµg/g) (a) EPC (µµg/g) CAO (µµg/g)

Antimony 203 21 160
Lead 21,000 2,000 1,800

(a) Micrograms per gram.

The COCs identified in surface soil were evaluated in conjunction with the results
of the human health RA to determine whether active corrective measures need to be
evaluated.  As stated in the Phase II RFI (Montgomery Watson, 1997), the human health
RA used the EPC, which represents the likely concentration that an individual would be
exposed to by working in the area of the SWMU, to calculate human health risks.  The
EPC for each COC was compared to the respective CAO, as shown above.

Based on this comparison, which is described in detail in the CMS Work Plan
(Dames & Moore, 2000), the human health risks associated with antimony under the
realistic future land use scenario were considered to be acceptable.  Antimony was
detected in only one sample at a level slightly exceeding its CAO, and its EPC is below
its CAO.  The EPC for lead is slightly higher than its corresponding CAO.  As discussed
in the CMS Work Plan, the CAO for lead (1,800 µg/g) corresponds to a 95 th percentile
blood lead level of 10 micrograms per deciliter (µg/dL) for a Depot worker, which is the
Centers for Disease Control and Prevention (CDC) target level.  Thus, the EPC of 2,000
µg/g for lead results in a blood level above this target.  The human health RA performed
in the Phase II RFI (Montgomery Watson, 1997) did not predict blood lead levels above
the CDC target for the Depot worker.  The apparent inconsistency between the results of
the human health RA and the EPC versus CAO comparison blood lead level assessment
is due to the use of two different blood lead level models.  The model used for the CAO
calculations integrates the RFI RAs performed for different groups of SWMUs at TEAD,
and incorporates updated and more realistic assumptions.  In addition, the four lead COC
exceedances were concentrated in areas adjacent to the northwestern and northeastern
edges of the asphalt pad, and the concentration of lead exceeded its CAO by more than
one order of magnitude at one of these locations.  Based on this evaluation, the CMS
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Work Plan identified active corrective measures (i.e., treatment technologies) as well as
management measures to address lead in surface soil.

Earthmoving activities were conducted in the vicinity of the new concrete pad just
north of Building 1351 after the collection of Phase II data.  Additional soil samples were
collected and analyzed for antimony and lead to define the current extent of
contamination.  Appendix D discusses the additional data collection activities that
occurred at SWMU 20 in December 1999 in the field north of the excavated area.  No
new COC locations were detected for antimony and lead; see additional data soil
sampling locations on Figure 5-2.  However, antimony and lead were detected above
background levels adjacent to the north side of the asphalt pad.  Based on the extensive
RFI and additional sampling data (105 samples for lead and antimony), it appears that the
21,000 µg/g detection of lead was confined to a very small portion of SWMU 20 and soil
with low lead levels appear to have been moved to north of the concrete pad.

Appendix D estimates the extent of contamination at SWMU 20, which is shown
on Figure 5-2, together with the COC locations that helped define the area and volume of
contaminated soil.  The estimated total area and volume of contaminated soil to be
evaluated for possible active corrective measures are 7,200 square feet (ft2) and 270 cubic
yards (yd3), respectively.  The depth of contamination is assumed to be 1 foot bgs.  This
estimate is based on soil containing lead concentrations above the quantitative CAO for
lead (1,800 µg/g) in surface soil.  The additional sampling suggests that the volume of
soil containing lead above 1,800 µg/g may be smaller than 270 yd3.  However, it is
recommended that the area shown on Figure 5-2 is addressed unless confirmation
sampling is performed and determines a smaller or otherwise different extent of
contamination.

In addition to the above quantitative CAOs, the CMS Work Plan (Dames &
Moore, 2000) presented qualitative CAOs for SWMU 20 to comply with UAC R315-101,
as follows:

• To protect other media from further degradation (i.e., to ensure that levels of
contamination do not increase beyond existing levels, per UAC R315-101-3).

• To protect human health and the environment in accordance with Federal,
State, and local regulatory requirements.

• To ensure that – if the current military land use scenario changes in the future
to residential or other use – appropriate measures are taken to adequately
protect human health and the environment,.

The CMS Work Plan (Dames & Moore, 2000) identified the following five
alternatives to address lead in surface soil at the AED Deactivation Furnace Site:
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SWMU 20 Corrective Measures Alternative

AED DEACTIVATION
FURNACE SITE

Land use restrictions
Impose land use restrictions to prevent

residential development

Asphalt cover and land use restrictions
Install an asphalt cover over affected area
Periodically inspect and maintain asphalt cover
Impose land use restrictions to prevent

residential development

Excavation, solidification/stabilization, and land
use restrictions

Excavate contaminated soil
Fill and compact with clean soil
Solidify/stabilize excavated soil on post by

mixing with chemical reagents
Impose land use restrictions to prevent

residential development

Excavation, soil washing, and land use
restrictions

Excavate contaminated soil
Treat excavated soil on post by soil washing and

segregate fine soil portion
Backfill excavation with treated soil, cover with

clean soil, and revegetate
Characterize, transport, and treat/dispose of

metals-contaminated fine soil fraction off post
in accordance with U.S. Army protocols and
State and Federal regulations

Impose land use restrictions to prevent
residential development

Excavation, off-post treatment/disposal, and
land use restrictions

Excavate contaminated soil
Fill and compact with clean soil
Characterize, transport, and treat/dispose of

metals-contaminated soil off post in
accordance with U.S. Army protocols and
State and Federal regulations

Impose land use restrictions to prevent
residential development

Table 5-1 summarizes the risks to human health and the environment evaluated in
the Phase II RFI (Montgomery Watson, 1997) and the SWERA (Rust E&I, 1997), and
the corrective measures alternatives identified for SWMU 20 in the CMS Work Plan
(Dames & Moore, 2000).
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TABLE  5-1

Summary of Phase II RFI, SWERA, and CMS Work Plan
AED Deactivation Furnace Site (SWMU 20)

Phase II RFI (Montgomery Watson, 1997)
SWERA (Rust

E&I, 1997)
CMS Work Plan

(Dames & Moore, 2000)

Human Health Risk Assessment (a)
Impacts to

Groundwater
Ecological

Risk COCs (b)
Corrective Measures

Alternative (c)
Hypothetical Future Residential

Land Use Scenario (d) Realistic Future Land Use Scenario (e)

Risk HI

Blood
Lead

Level (f) Risk HI

Blood
Lead

Level (f)

Adult 3××10-6 NE(g) NE Military 9×10-7 0.2 5.8

Child NE 10 15.4 Construction 7×10-7 0.2 5.3

None Moderate Surface soil:
Antimony
Lead

Land use restrictions
Asphalt cover and land use

restrictions
Excavation, solidification/

stabilization, and land use
restrictions

Excavation, soil washing, and
land use restrictions

Excavation, off-post treatment/
disposal, and land use
restrictions

(a) Risks, HIs, and blood lead levels that are above comparison levels appear in bold type.
(b) Antimony was detected above its CAO at one location, while lead was detected above its CAO at four locations.
(c) The selected corrective measures alternative appears in bold italic type.
(d) EPA guidance and UAC R315-101-5.2(b)(1) require evaluation of the hypothetical future land use scenario.  Because risks and HIs are greater than 1×10-6 and 1.0,

respectively, EPA guidance and UAC R315-101-6(c)(3) indicate that a CMS must be performed.
(e) EPA guidance and UAC R315-101-5.2(b)(2) require evaluation of the realistic future land use scenario.  Because risks and HIs are less than 1×10-4 and 1.0, respectively,

UAC R315-101-6(d) indicates that management measures and active corrective measures can be evaluated.
(f) Blood lead levels are expressed as micrograms per deciliter (µg/dL) for 95 percent of the population (should not exceed 10 µg/dL).
(g) NE = pathway incomplete or not evaluated; see CMS Work Plan (Dames & Moore, 2000).
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5.2 DETAILED  EVALUATION  OF  CORRECTIVE  MEASURES  ALTER-
NATIVES

Section 5.2 evaluates the five corrective measures alternatives for the AED
Deactivation Furnace Site (SWMU 20).  Each of the alternatives includes land use
restrictions, which are described in Section 5.2.1.  Alternatives 2, 3, 4, and 5 include
UXO survey and clearance (described in the CMS Work Plan (Dames & Moore, 2000))
over the areas where corrective actions will occur.  Although no UXO was encountered at
SWMU 20 during field investigations, a UXO survey will be performed as a safety
precaution before intrusive work begins because of past demilitarization procedures at the
facility.  If UXO is detected in an area requiring intrusive activities, it will be cleared
before proceeding.

5.2.1 Alternative 1 – Land Use Restrictions

This corrective measures alternative involves the application of land use
restrictions to ensure that the current land use (i.e., military) does not change to
residential or other unauthorized use in the future.  It includes no active corrective
measures.  These restrictions would be incorporated into TEAD’s master land use plan.
This plan also calls for inspections and monitoring to ensure the restrictions are being
observed.  Because U.S. Army regulations direct that all revisions to this plan be
evaluated with regard to potential impacts to human health and the environment,
authorization for another (i.e., nonmilitary) use of SWMU 20 would require the
resolution of conflicts between identified risks and hazards and proposed changes in land
use at the site.

The real property planning board has authority over land use at the base, and is
responsible for developing, enforcing, and modifying the installation’s master land use
plan.  The authority of the board is derived from the responsible major Army command
(i.e., OSC), which has specific oversight functions.  These responsibilities include
approving the installation’s master land use plan and any proposed changes.  Appendix C
of the CMS Work Plan (Dames & Moore, 2000) presents a more detailed description of
land use restrictions.

Alternative 1 – land use restrictions – is evaluated as follows:

• Technical evaluation

– Performance – Land use restrictions prevent future residential exposure
to contaminants in soil.  This corrective measures alternative is
applicable to both site and contaminant characteristics, and maintains its
effectiveness over time.  However, the qualitative and quantitative CAOs
developed in the CMS Work Plan (Dames & Moore, 2000) are not
achieved, because land use restrictions do not prevent the exposure of
Depot workers to lead in soil.
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– Reliability – Land use restrictions are effective over the long term and
have been implemented at many sites with positive results.  However,
this alternative does not permanently remove the site contamination.  No
residential or other unauthorized exposure should occur while the
restrictions are in place.  No O&M, management of waste materials, or
long-term environmental monitoring is required.

– Implementability – Because SWMU 20 is currently under military use,
continuing land use restrictions at this site should not be difficult.

– Safety – No intrusive activities are required for implementation of this
alternative.

• Human health assessment – Restricting future development of the site
protects human health by preventing residential exposure to the previously
identified contaminants in soil at SWMU 20.  However, the calculated blood
lead level remains above the applicable CDC target for current and future
Depot workers.  The residual risk remaining onsite for soil results from soil
contamination at concentrations above military use CAOs, which are the
realistic land use CAOs.

• Environmental assessment – This alternative does not reduce ecological risk
but the SWERA (Rust E&I, 1997) indicated that SWMU 20 is unlikely to
pose excessive or unacceptable risk to ecological receptors as a result of the
contaminants in soil.

• Administrative feasibility – Because SWMU 20 is to remain under U.S.
Army control, land use restrictions will be administered through the
installation’s real property planning board.  However, this alternative does
not meet the requirements of UAC R315-101 because of the exceedance of
the CDC target for blood lead.

• Cost – The estimated cost of implementing Alternative 1 is $12,000.  Table
A-3 (see Appendix A) presents the detailed cost estimate.

5.2.2 Alternative 2 – Asphalt Cover and Land Use Restrictions

This corrective measures alternative includes extension of the existing pavement
to cover the lead-contaminated area at SWMU 20 (see Figure 5-2).  As discussed in
Section 5.1, the estimated total area to be covered by asphalt is 7,200 ft2.  The asphalt pad
is approximately 3 inches thick, underlain by a gravel base course approximately 9 inches
thick and, if necessary, stabilization geotextile.  The pavement is designed to support
normal vehicle (e.g., trucks, cars) loads, but not heavy equipment, such as cranes.  The
cap is designed and installed to prevent the formation of channels of water under the cap
and prevent contaminant migration due to drainage culverts.  Annual inspections are
performed to verify that the asphalt cover has not been damaged.  Maintenance is
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performed as required.  In addition, Alternative 2 applies land use restrictions to prevent
future residential development at SWMU 20, as described in Section 5.2.1 and UXO
survey and clearance prior to capping activities.  The land use restrictions will state that
contamination removal must be evaluated if the property changes ownership or is used
for any purpose that could disturb the cover.

Alternative 2 – asphalt cover and land use restrictions – is evaluated as follows:

• Technical evaluation

– Performance – The installation of an asphalt cover and the application of
land use restrictions comply with UAC-R315-101-3, the “Principle of
Non-Degradation,” by preventing the migration of lead from soil at the
site to other environmental media.  Although the soil containing lead
concentrations above the quantitative CAO for lead is left in place,
Alternative 2 achieves the qualitative CAOs developed in the CMS Work
Plan (Dames & Moore, 2000) by preventing human exposure to the
contaminated soil.  This alternative is applicable to both site and
contaminant characteristics; as long as the asphalt cover is properly
maintained, it meets the identified CAOs with no decrease in
effectiveness over time.  Although a cover is not a permanent remedy,
the site is still being used, therefore, permanence of corrective measures
will be addressed when site closure activities commence at some future
date.

– Reliability – Land use restrictions are effective over the long term and
have been implemented at many sites with positive results.  However,
they do not permanently remove site contamination.  Maintenance of the
asphalt cover is required to ensure the long-term effectiveness of this
alternative.  Maintenance requirements should be minimal as long as
load restrictions are observed.  No Depot worker exposure to the
identified contamination will occur while the asphalt cover is in place.
The cover is inspected annually.  This alternative does not require the
management of waste materials or long-term environmental monitoring.
Some degree of long-term liability is associated with the contaminated
soil covered but still onsite.

– Implementability – Equipment and materials required for installation of
the asphalt cover are readily available.  Because the specified future land
use for SWMU 20 is continued military use, continuing land use
restrictions at this site should not be difficult.  Approximately 2 weeks is
required to complete site construction activities and to achieve the
qualitative CAOs.

– Safety – Because this alternative does not require excavation or handling
of contaminated soil, its implementation poses no significant threat to
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workers, off-post residential communities, or the environment.
However, placement of the asphalt cover requires the use of personal
protective equipment and compliance with applicable Occupational
Safety and Health Administration (OSHA) regulations.  Appropriate
precautionary measures such as dust suppression will also be performed.

• Human health assessment – Installing an asphalt cover over contaminated
areas and restricting future development of the site protects human health by
preventing both short- and long-term exposure to contaminated soil.  The
residual risk remaining onsite for soil results from soil contamination at
concentrations below military use CAOs but above residential use CAOs.

• Environmental assessment – The SWERA (Rust E&I, 1997) indicated that
SWMU 20 is unlikely to pose excessive or unacceptable risk to ecological
receptors.  The installation of an asphalt cover over impacted areas further
minimizes potential impacts to the environment by preventing the exposure
of ecological receptors to contaminated soil at the site.

• Administrative feasibility –  By preventing exposure to contaminated soil,
this alternative complies with applicable Federal and State laws and
regulations, including the requirements of UAC R315-101.  SWMU 20
contains an operational permitted facility, and an asphalt cap will protect
depot workers without affecting facility activities.  The site will be
reevaluated during closure of the facility.

• Cost – The estimated present worth cost of implementing Alternative 2 is
$130,000.  Table A-4 (see Appendix A) presents the detailed cost estimate.

5.2.3 Alternative 3 – Excavation, Solidification/Stabilization, and Land Use
Restrictions

This corrective measures alternative includes excavation of the lead-contaminated
soil (see Figure 5-2) to a depth of 1 foot using an excavator, backhoe, or similar
equipment.  As discussed in Section 5.1, the estimated total volume of contaminated soil
to be excavated is 270 yd3.  This alternative includes the collection of confirmatory soil
samples from the floor and each sidewall of the excavation, and analysis for lead.  A lead
soil screening tool such as x-ray fluorescence (XRF) or field laboratory tests may also be
used to sample surface soil.  Excavation and confirmatory sampling continue until the
quantitative CAO for lead (1,800 µg/g) is achieved.  Excavation will continue into
existing asphalt if warranted based on confirmation samples.  Asphalt removed will be
sampled before disposal.

The lead-contaminated soil is transported to an on-post location (agreed to by the
Army and regulatory agencies), where it is solidified/stabilized and placed in a corrective
action management unit (CAMU) at SWMU 12/15 (Known Releases).  In this process,
cement or other chemicals or a proprietary binding agent is used to solidify and stabilize
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the homogenized soil.  A cement-based process is selected for Alternative 3 because of
its versatility in immobilizing both particulate and adsorbed lead.  Pretreatment
optimization, performed as part of the alternative, may indicate that another
solidification/stabilization agent is more effective.  Toxicity characteristic leaching
procedure (TCLP) is used to evaluate the effectiveness of stabilization.  The stabilized
soil that meets TCLP standards is then placed within the CAMU, where it is allowed to
cure in place.

The objective of solidification/stabilization is to treat the contaminated soil to
below applicable regulatory levels (e.g., TCLP).  Pretreatment testing is required to
evaluate the effectiveness of the technology and to obtain optimum design criteria.
Confirmation sampling verifies that the soil is stabilized and regulatory levels are met.
Clean soil from an on-post borrow area is backfilled into excavated areas.  The backfilled
areas are graded and covered with vegetation to prevent surface water ponding and to
minimize erosion.

Pretreatment optimization is required prior to final design of the
solidification/stabilization alternative to evaluate the effectiveness of this technology on
the metals-contaminated soil from the site, and to select the stabilization reagent
formulation.  TCLP tests are conducted to evaluate the ability of the solidification/
stabilization process to convert the contaminated soil to a nonhazardous material in
accordance with RCRA.  The tests are expected to produce information on the strength,
durability, volume increase, and long-term integrity of the stabilized material, and on
design criteria for the treatment process.  For purposes of the CMS, it is assumed that
Portland cement is the primary reagent to be used, and that the volume increase due to
treatment of the soil is 20 percent.  Five year inspections – to include sample collection
and analysis – are conducted to confirm the long-term effectiveness of the solidification/
stabilization process.

Alternative 3 also includes land use restrictions to prevent future residential
development at SWMU 20, as described in Section 5.2.1, and UXO survey and clearance
prior to excavation activities.

Alternative 3 – excavation, solidification/stabilization, and land use restrictions –
is evaluated as follows:

• Technical evaluation

– Performance – The treatment of contaminated soil by solidification/
stabilization and the application of land use restrictions comply with
UAC R315-101-3, the “Principle of Non-Degradation,” by preventing
the migration of lead from soil at the site to other environmental media.
The qualitative CAOs developed in the CMS Work Plan (Dames &
Moore, 2000) are expected to be achieved by protecting human health
and the environment by immobilizing lead in the treated soil.  This
alternative is applicable to both site and contaminant characteristics and
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is likely to meet the identified CAOs with no decrease in effectiveness
over time.   In addition, the land use restrictions prevent future
residential development and potential exposure to lead and other
contaminants in untreated soil at the site.

This alternative requires pretreatment testing to confirm the effectiveness
of solidification/stabilization for classifying the metals-contaminated soil
as nonhazardous based on TCLP test results.  Although solidification/
stabilization is considered to be a permanent treatment process, there is a
potential for the eventual breakdown of the material and release of
contained metals.  The pretreatment optimization is expected to more
clearly quantify this potential.

– Reliability – Solidification/stabilization and land use restrictions are
expected to be effective over the long term, and have been implemented
effectively at many sites.  Land use restrictions should prevent future
residential exposure to contaminated soil at the site.  Management of
waste materials is limited to contaminated soil.  Pretreatment testing
confirms whether solidification/stabilization can achieve the CAOs.
Some degree of long-term liability may be associated with return of the
stabilized soil to the CAMU at SWMU 12/15 (Known Releases).  Five-
year inspections are conducted to confirm the long-term effectiveness of
the solidification/stabilization process.

– Implementability – Excavation equipment for this alternative is readily
available.  However, the number of vendors with experience in using this
treatment method for contaminated soil may be limited.  Because
Alternative 3 requires excavation, the presence of subsurface utilities
may also affect its implementation.  Continuing land use restrictions
should not be difficult because the specified future land use for SWMU
20 is continued military use.  Approximately 1 to 2 months is likely
needed to complete the excavation, solidification/stabilization, and
backfilling activities, and to meet the CAOs.

– Safety – This alternative poses low short-term risks to onsite workers,
who may be exposed to lead-contaminated soil during excavation and
solidification/stabilization operations.  However, it includes appropriate
precautionary measures, as necessary (e.g., dust suppression and
personal protective equipment).

• Human health assessment – Excavating and solidifying/stabilizing
contaminated soil, and restricting future residential development of the site,
protect human health by preventing both short- and long-term exposure to
untreated soil.  The residual risk remaining onsite results from soil
contamination at concentrations below military use CAOs but above
residential use CAOs.
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• Environmental assessment – The SWERA (Rust E&I, 1997) indicated that
SWMU 20 is unlikely to pose excessive or unacceptable risk to ecological
receptors.  This alternative further minimizes risk.

• Administrative feasibility – This alternative likely complies with applicable
Federal and State laws and regulations, including the requirements of UAC
R315-101, by treating impacted soil and thereby reducing the risk to human
health.  Contaminated soil is excavated in accordance with UAC R307-12,
Fugitive Emissions and Fugitive Dust.  Excavation of soil may disrupt
facility operations.  Obtaining permission to place stabilized soil at SWMU
12/15 may present administrative difficulties.

• Cost – The estimated present worth cost of implementing Alternative 3 is
$270,000.  Table A-5 (see Appendix A) presents the detailed cost estimate.

5.2.4 Alternative 4 – Excavation, Soil Washing, and Land Use Restrictions

This corrective measures alternative includes excavation of the lead-contaminated
soil (see Figure 5-2) to a depth of 1 foot using an excavator, backhoe, or similar
equipment.  As discussed in Section 5.1, the estimated total volume of contaminated soil
to be excavated is 270 yd3.  This alternative includes the collection of confirmatory soil
samples from the floor and each sidewall of the excavation, and analysis for lead.  A lead
soil screening tool such as XRF or field laboratory tests may also be used to sample
surface soil.  Excavation and confirmatory sampling continue until the quantitative CAO
for lead (1,800 µg/g) is achieved.  Excavation will continue into existing asphalt if
warranted based on confirmation samples.  Asphalt removed will be sampled before
disposal.

The excavated soil is treated onsite by soil washing, which separates the lead-
contaminated soil into coarse and fine fractions.  Screens are used to remove large rocks
and other debris; water or proprietary solution is then added to a trommel or other size
classification device, where the soil is separated into coarse- and fine-grained particles.

Most of the lead present in contaminated soil is concentrated in the fines, which
may be further treated using an acid leach.  However, if the fines cannot be treated to
cleanup objectives, the soil is sent offsite for treatment/disposal.  Because the lead
concentrations are expected to be high, it is assumed that the fines are classified as
hazardous waste in accordance with applicable RCRA criteria (i.e., TCLP), and that they
are shipped off post for disposal at a Subtitle C hazardous waste landfill.  The fines are
expected to require pretreatment (i.e., stabilization) at the selected treatment, storage, and
disposal (TSDF) facility to comply with RCRA land disposal restrictions (LDRs) prior to
disposal in the landfill.

Large rocks, debris, and coarse-grained particles that meet applicable TCLP levels
for lead and other contaminants are returned to the areas from which they were
excavated.  In addition, clean soil from an on-post borrow area is backfilled into the
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excavated areas, as necessary.  The backfilled areas are then graded and covered with a 6
inch vegetated soil cover built to prevent surface water ponding and to minimize erosion.
If the soil washwater or proprietary solution contains excessive amounts of lead or other
contaminants, it is treated onsite using ion exchange resins or another appropriate
treatment method.

Pretreatment testing is required prior to final design of this alternative to evaluate
the effectiveness of this technology on soil from SWMU 20 and to develop optimal
process design criteria.

Alternative 4 also includes land use restrictions to prevent future residential
development at SWMU 20, as described in Section 5.2.1, and UXO survey and clearance
prior to excavation activities.

Alternative 4 – excavation, soil washing, and land use restrictions – is evaluated
as follows:

• Technical evaluation

– Performance – Excavation and soil washing of lead-contaminated soil
are likely to meet both the quantitative and qualitative CAOs (see
Section 5.4.1) developed in the CMS Work Plan (Dames & Moore,
2000).  This alternative complies with UAC R315-101-3, the “Principle
of Non-Degradation,” by treating the lead-contaminated soil.  In
addition, land use restrictions prevent future residential development and
potential exposure to residual contaminants in soil.  Alternative 4 meets
the identified CAOs with no decrease in effectiveness over time;
however, the effectiveness of soil washing needs to be determined by
pretreatment testing.  If the percentage of fines in the contaminated soil
is greater than approximately 30 percent, the effectiveness of soil
washing may be limited.

– Reliability – Soil washing and land use restrictions are effective over the
long term, and have been implemented effectively at many sites.  This
corrective measures alternative eliminates Depot worker exposure to
contaminated soil at the site and prevents potential future residential
exposure to residual contaminants.  After the washed material has been
backfilled in the excavated areas, no additional management of waste
materials or long-term environmental monitoring is required.  However,
some degree of long-term liability is associated with the placement of
contaminated fine-grained particles in a landfill.

– Implementability – Equipment for excavation and soil washing are
readily available, and a Subtitle C landfill and TSDF are located within
100 miles of TEAD.  Because this alternative requires excavation, the
possible presence of subsurface utilities may affect its implementation.
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Continuing land use restrictions at this site should not be difficult,
because the specified future land use for SWMU 20 is continued military
use.  The number of vendors experienced in using this treatment
technology is limited.  Approximately 1 month is required to complete
the excavation, soil washing, and backfilling activities, and to meet the
CAOs.

– Safety – Alternative 4 poses moderate short-term risks to off-post
residential communities and onsite workers.  Residential communities
may be exposed to lead-contaminated soil during transportation and off-
post treatment/disposal of residuals.  Onsite workers may be exposed to
lead-contaminated soil during excavation, soil washing, and other soil-
handling activities.  However, the alternative includes appropriate
precautionary measures, as necessary (e.g., dust suppression and
personal protective equipment).

• Human health assessment – Excavating and washing contaminated soil, and
restricting future residential development of the site, protect human health by
preventing both short- and long-term exposure to contaminated soil.  The
residual risk remaining onsite for soil results from soil contamination at
concentrations below military use CAOs but above residential use CAOs.

• Environmental assessment – The SWERA (Rust E&I, 1997) indicated that
SWMU 20 does not present an excessive or unacceptable risk to ecological
receptors.  This alternative further minimizes risk.

• Administrative feasibility – This alternative complies with applicable Federal
and State laws and regulations, including the requirements of UAC R315-
101, by using soil washing to reduce the concentrations of lead in soil.
Because lead concentrations are reduced to meet the applicable quantitative
CAO, this alternative meets the human health risk criterion under UAC
R315-101-6.  Contaminated soil is excavated in accordance with UAC R307-
12, Fugitive Emissions and Fugitive Dust.  The excavated soil that is shipped
off post is transported in accordance with U.S. Department of Transportation
(DOT) regulations.  Excavation of soil may disrupt facility operations.

• Cost – The estimated present worth cost for implementing Alternative 4 is
$280,000.  Table A-6 (see Appendix A) presents the detailed cost estimate.

5.2.5 Alternative 5 – Excavation, Off-Post Treatment/Disposal, and Land Use
Restrictions

This corrective measures alternative includes excavation of the lead-contaminated
soil (see Figure 5-2) to a depth of 1 foot using an excavator, backhoe, or similar
equipment.  As discussed in Section 5.1, the estimated total volume of contaminated soil
to be excavated is 270 yd3.  This alternative includes the collection of confirmatory soil
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samples from the floor and each sidewall of the excavation, and analysis for lead.  A lead
screening tool such as XRF or field laboratory tests may also be used to sample surface
soil.  Excavation and confirmatory sampling continue until the quantitative CAO for lead
(1,800 µg/g) is achieved.  Excavation will continue into existing asphalt if warranted
based on confirmation samples.  Asphalt removed will be sampled before disposal.

The excavated soil undergoes a soil profile analysis to determine if the soil
exhibits a listed or characteristic RCRA hazardous waste.  A preliminary review of the
site contaminants and potential waste processes contributing to the contamination at
SWMU 20 suggest that the metals in soil are not listed wastes.  However, the
contaminant data suggests that lead may exceed TCLP regulatory levels and the soil will
therefore exhibit a RCRA characteristic waste.  A final waste determination will be made
during the corrective action phase.  A review of other regulations (e.g., State of Utah,
DOT) and additional testing (e.g., TCLP) will be necessary to make this determination.

If the soil is classified as containing a hazardous waste in accordance with RCRA
or other applicable criteria, it is transported to an off-post Subtitle C hazardous waste
landfill for direct disposal (if contaminant concentrations meet land disposal restrictions
(LDR) guidelines) or to a transportation, storage, and disposal facility (TSDF) for
treatment prior to disposal.  For purposes of this CMS, it is assumed that the lead-
contaminated soil is sent to a TSDF for pretreatment by solidification/stabilization to
comply with applicable RCRA LDRs prior to disposal in the landfill.  However, if the
soil profile results are acceptable, the soil could be sent to an off-post Subtitle D landfill
for disposal.  The excavated soil is transported and manifested in compliance with
applicable regulations.  Clean soil from an on-post borrow site is backfilled into the
excavated areas, upon which are placed graded vegetative covers to prevent surface water
ponding and to  minimize erosion.

Alternative 5 also includes land use restrictions to prevent future residential
development at SWMU 20, as described in Section 5.2.1, and a UXO survey and
clearance prior to excavation activities.

Alternative 5 – excavation, off-post treatment/disposal, and land use restrictions –
is evaluated as follows:

• Technical evaluation

– Performance – Excavation and off-post treatment/disposal of lead-
contaminated soil meet both the qualitative and quantitative CAOs (see
Section 5.1) developed in the CMS Work Plan (Dames & Moore, 2000).
This alternative also complies with UAC R315-101-3, the “Principle of
Non-Degradation,” by removing the contaminated soil from the site.
Alternative 5 meets the identified CAOs with no decrease in
effectiveness over time.  In addition, land use restrictions prevent future
residential development of SWMU 20 and potential exposure to residual
contaminants in soil.
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– Reliability – Excavation and off-post treatment/disposal, and land use
restrictions, are effective over the long term and have been implemented
effectively at many sites.  This corrective measures alternative eliminates
Depot worker exposure to contaminated soil at the site and prevents
potential future residential exposure to residual contaminants.  No
management of waste materials or long-term environmental monitoring
is required at SWMU 20.  However, some degree of long-term liability is
associated with the disposal of contaminated soil in an off-post landfill.
Management and monitoring are required at the landfill.

– Implementability – Excavation equipment for this alternative is readily
available, and a Subtitle C landfill and TSDF are located within 100
miles of TEAD.  Because Alternative 5 requires excavation, the possible
presence of subsurface utilities may affect its implementation.
Continuing land use restrictions at this site should not be difficult
because the specified future land use for SWMU 20 is continued military
use.  Approximately 2 to 3 weeks is required to complete the excavation,
off-post transportation/disposal activities, and backfilling, and to meet
the CAOs.

– Safety – Alternative 5 poses moderate short-term risks to off-post
residential communities and onsite workers.  Residential communities
may be exposed to lead-contaminated soil during transportation and off-
post treatment/disposal of the soil.  Onsite workers may be exposed to
lead-contaminated soil during excavation and other soil handling
activities.  However, the alternative includes appropriate precautionary
measures, as necessary (e.g., dust suppression and personal protection
equipment).

• Human health assessment – Excavation and off-post treatment/disposal of
contaminated soil, and restriction of future residential development of the
site, protect human health by preventing both short- and long-term exposure
to soil.  The residual risk remaining onsite for soil results from soil
contamination at concentrations below military use CAOs but above residual
use CAOs.

• Environmental assessment – The SWERA (Rust E&I, 1997) indicated that
SWMU 20 is unlikely to pose excessive or unacceptable risk to ecological
receptors.  This alternative further minimizes risk.

• Administrative feasibility – This alternative complies with applicable Federal
and State laws and regulations, including the requirements of UAC R315-
101, by removing lead-contaminated soil from the site.  Because all soil
containing lead levels above the CAO for lead is excavated and removed
from SWMU 20, Alternative 5 meets the human health risk criteria under
UAC R315-101-6.  Contaminated soil is excavated in accordance with UAC
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R307-12, Fugitive Emissions and Fugitive Dust.  The excavated soil is
transported in accordance with DOT regulations.  Excavation of soil may
disrupt facility operations.

• Cost – The estimated present worth cost of implementing Alternative 5 is
$200,000.  Table A-7 (see Appendix A) presents the detailed cost estimate.

5.3 COMPARATIVE  ANALYSIS  OF  CORRECTIVE  MEASURES  ALTER-
NATIVES

Table 5-2 and the text below summarize the comparative analysis of the five
corrective measures alternatives developed for the AED Deactivation Furnace Site
(SWMU 20).

• Technical evaluation

– Performance – Alternative 5 (excavation, off-post treatment/disposal,
and land use restrictions) meets both the qualitative and quantitative
CAOs and is rated high with respect to performance.  Alternative 3
(excavation, solidification/stabilization, and land use restrictions) and
Alternative 4 (excavation, soil washing, and land use restrictions) meet
both the qualitative and quantitative CAOs, but require pretreatment
testing and are rated moderate with respect to performance.  Alternative
2 (asphalt cover and land use restrictions) is rated moderate for
performance because it is not a permanent remedy and it only meets the
CAOs if the cover is properly maintained.  Alternative 1 (land use
restrictions) is rated low because it does not meet CAOs.

– Reliability – Alternative 5 is rated high for reliability because it has been
proven effective at other sites, and no O&M activities or long-term
monitoring is required.  Alternative 2 is rated moderate because it does
not permanently remove site contamination, and it requires annual
inspection and maintenance of the asphalt cover.  Alternatives 3 and 4
are rated moderate because pretreatment testing is required to further
evaluate their effectiveness and permanence, and 5-year site inspections
are recommended to ensure the long-term effectiveness of the
solidification/stabilization process.  Alternative 1 is rated moderate
because it has been proven effective at other sites to prevent residential
use; however, it does not permanently remove site contamination, and it
does not address Depot personnel exposure to lead-contaminated soil.

– Implementability – Alternatives 1, 2, and 5 are rated high because they
are easy to implement.  Equipment, materials, and contractors required to
implement Alternatives 2 and 5 are readily available locally.  In addition,
it is estimated that Alternatives 2 and 5 could each be completed within 2
to 3 weeks.  Alternatives 3 and 4 are rated moderate because there are



TABLE 5-2

Comparative Analysis of Corrective Measures Alternatives
AED Deactivation Furnace (SWMU 20) (a)

Technical EvaluationCorrective Measures
Alternative Performance Reliability Implementability Safety

Human Health
Assessment

Environmental
Assessment

Administrative
Feasibility Cost

1 - Land use restrictions Low Moderate High High Low Moderate Low $12,000

2 - Asphalt cover and land use
restrictions Moderate Moderate High High High High High $130,000

3 - Excavation, solidification/
stabilization, and land use
restrictions

Moderate Moderate Moderate Moderate High High Moderate $270,000

4 - Excavation, soil washing,
and land use restrictions Moderate Moderate Moderate Moderate High High Moderate $280,000

5 - Excavation, off-post
treatment/disposal, and
land use restrictions

High High High Moderate High High Moderate $200,000

(a)  Rankings indicate how well each alternative meets the evaluation criteria, relative to other alternatives.
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fewer contractors experienced in performing these treatment processes;
Alternative 4 requires approximately 1 month for implementation, and
Alternative 3 requires 1 to 2 months.

– Safety – Alternatives 1 and 2 are rated high for safety because they do
not require the excavation and handling of contaminated soil; therefore,
they do not present a significant short-term risk to the surrounding
community or on-post workers.  Alternative 3 is rated moderate because
– though it involves the excavation and treatment of contaminated soil –
it does not include the off-post transport of hazardous materials.
Alternatives 4 and 5 involve the excavation and handling of
contaminated soil at the site, and the off-post shipment of either the soil
or the soil-washing treatment residuals to a Class C landfill or TSDF.
Each of these alternatives receives a moderate rating for safety.

• Human health assessment – Alternatives 2, 3, 4, and 5 receive a high rating
for this criterion because they are protective of human health.  Alternative 2
protects human health by containing the COCs at the site beneath the asphalt
cover.  Alternatives 3 and 4 use solidification/stabilization or soil washing to
reduce COC concentrations in the affected soil.  Alternative 5 removes the
contaminated soil from SWMU 20.  Alternative 1 is rated low for human
health because the elevated blood lead level estimated for Depot workers is
not reduced to meet the applicable CDC target.

• Environmental assessment – Alternatives 2, 3, 4, and 5 each receive a high
rating for this criterion because they reduce risk to ecological receptors.
Alternative 1 is rated moderated because although it does not reduce
ecological risk, the SWERA concluded that the ecological risks at SWMU 20
do not warrant corrective measures.

• Administrative feasibility – Alternative 2 is rated high for administrative
feasibility because it is expected to meet the requirements of UAC R315-101.
Alternatives 3, 4, and 5 are also expected to meet these requirements, but
receive a moderate rating because soil excavation may disrupt facility
operations and Alternatives 3 and 4 may require a RCRA treatment permit.
Alternative 1 fails to meet regulatory requirements because of exceedance of
the CDC target for blood lead levels in Depot workers.  It receives a low
rating.

• Cost – The estimated cost of Alternative 1 is $12,000.  Of the four active
corrective measures alternatives, Alternative 2 has the lowest cost, estimated
at $130,000.  The estimated costs of Alternatives 3, 4, and 5 are $270,000,
$280,000, and $200,000, respectively.
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5.4 RECOMMENDED  CORRECTIVE  MEASURES  ALTERNATIVE

Based on the comparative analysis presented in Section 5.3, Alternative 2 –
asphalt cover and land use restrictions – is recommended as the preferred alternative for
SWMU 20 because:

• It meets the qualitative CAOs, including protection of human health and the
environment and compliance with the “Principle of Non-Degradation” under
UAC R315-101-3.

• It has been demonstrated at other sites.

• It is reliable and easy to implement.

• It is safer to implement than the other active corrective measures alternatives,
because it does not require excavation and handling of contaminated soil.

• It can be implemented at a much lower cost than the other active corrective
measures alternatives.
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6.0 DEACTIVATION  FURNACE  BUILDING  (SWMU  21)

Section 6.0 evaluates corrective measures alternatives for the Deactivation
Furnace Building (SWMU 21; Figure 6-1).  Data from the CMS Work Plan (Dames &
Moore, 2000), the human health RA (Montgomery Watson, 1997), and the SWERA
(Rust E&I, 1997) are also summarized below.

6.1 SUMMARY  OF  RAs  AND  CMS  WORK  PLAN

Figure 6-1 shows the location and layout of the Deactivation Furnace Building
Site (SWMU 21), which occupies 0.7 acre in the southwestern portion of TEAD.  SWMU
21 is an ammunition demilitarization production facility (Building 1320) that was
constructed about 1955 (NUS, 1987) and currently operates under a RCRA Part B permit.
The areas that are being proposed for corrective measures were contaminated prior to the
facility becoming a permitted unit.  Current operations do not add to the previous
contamination.

Building 1320 contains a rotary-kiln deactivation furnace that is used to
deactivate small arms ammunition, primers, and fuses (Rhea, 1990).  Air pollution
control equipment was installed around 1975 to treat emissions from the furnace (Rhea,
1990).  Incinerator residue (ash and metal debris) is collected at the south end of the
furnace and loaded into 55-gallon drums for temporary storage.  Open staging areas for
support equipment and drums are located around the outside of the building.  These areas
are paved with concrete or covered with gravelly soil.

The Phase II RFI (Montgomery Watson, 1997) identified unacceptable risks,
hazards, and blood lead levels to human health at SWMU 21 under the hypothetical
future residential land use scenario.  Therefore, according to EPA guidance and UAC
R315-101-6(c)(3), this SWMU is included in the CMS process, and corrective measures
must be evaluated.  In addition, unacceptable hazards and blood lead levels were
identified for the realistic future military and construction worker scenarios.  Therefore,
according to UAC R315-101-6(e), active corrective measures are required at this site.

No groundwater monitoring was conducted at SWMU 21.  However, according to
the Phase II RFI (Montgomery Watson, 1997), the site constituents are not expected to
affect groundwater based on the tendency of most COPCs at the site to strongly adsorb to
soil, low precipitation rates, high evaporation rates, alkaline soil conditions, and depth to
groundwater (which is estimated to be 400 feet bgs).

The SWERA (Rust E&I, 1997) concluded that the contaminants detected in soil at
the site pose “the potential for excessive or unacceptable ecological risks to soil fauna,
passerine birds, small mammals, and plants, despite [SWMU 21’s] small size.”  Thus, the
SWERA recommended that the CMS consider ecological risks in assessing corrective
measures, in addition to human health risks.  Ecological risk drivers are discussed in
Appendix B.  As presented in Section 6.2, the evaluation of corrective measures
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alternatives for SWMU 21 includes assessment of the ability of each alternative to reduce
ecological risks to acceptable levels.

The CMS Work Plan (Dames & Moore, 2000) identified COCs by comparing the
maximum concentration of each COPC identified in the Phase II RFI Report
(Montgomery Watson, 1997) to the respective quantitative CAO.  Based on this
evaluation, antimony, arsenic, beryllium, cadmium, lead, dioxins/furans, and
hexachlorodibenzo-p-dioxins (HxCDDs) were determined to be COCs for surface soil.
No COCs were identified for subsurface soil.

The following table shows the maximum concentrations and EPCs of the
identified COCs in surface soil compared to the CAOs:

Deactivation Furnace Building (SWMU 21)

COC

Maximum
Concentration

(µµg/g) EPC (µµg/g) CAO (µµg/g)

Antimony 788 304 160

Arsenic 43 17.4 32

Beryllium 3.8 1.63 1.5
Cadmium 904 411 220

Lead 63,000 25,000 1,800

Dioxins/furans 1.7 × 10-4 9.1 × 10-6 1.5 × 10-5

HxCDDs 4.7 × 10-4 < 9.1 × 10-6 3.7 × 10-4

These COCs were evaluated in conjunction with the results of the human health RA to
further assess the need for active corrective measures.  As stated in the Phase II RFI
(Montgomery Watson, 1997), the human health RA used the EPC, which represents the
likely concentration that an individual would be exposed to by working in the area of the
SWMU, to calculate human health risks.  The EPC for each COC was compared to the
respective CAO, as shown above.

Based on this comparison, which is described in detail in the CMS Work Plan
(Dames & Moore, 2000), the human health risks associated with arsenic, dioxins/furans,
and HxCDDs under the realistic future land use scenario were concluded to be negligible.
As indicated above, the EPC for lead is nearly 14 times as high as the CAO for lead,
which was exceeded at eight of the locations where soil samples were collected.  The
detected concentrations of lead in surface soil at the site were estimated to result in blood
lead levels above the applicable CDC target for both Depot and construction workers.
The EPCs for antimony and cadmium were each approximately 1.9 times as high as their
respective CAOs, resulting in an unacceptable human health risk (i.e., HI above 1.0) at
SWMU 21.  The EPC for beryllium is slightly above its corresponding CAO.  Based on
this evaluation, the CMS Work Plan identified active corrective measures (i.e., treatment
technologies) as well as management measures to address antimony, beryllium,
cadmium, and lead in surface soil.
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In December 1999, additional soil samples were collected at SWMU 21 and
analyzed for metals to define the horizontal and vertical extent of contamination.
Appendix D discusses these additional data collection activities.  The additional soil
samples (locations shown on Figure 6-2) identified no additional COCs, but additional
COC locations for antimony, arsenic, and lead were identified in surface soil.  No COCs
were identified for subsurface soil.

Figure 6-2 shows the estimated extent of soil contamination at SWMU 21,
together with the Phase II and additional data COC locations that define the area and
volume of contaminated soil.  The maximum lead detection from the additional data is
10,800 µg/g, which is much lower than the maximum lead concentration from the Phase
II investigation (63,000 µg/g).  In both rounds of sampling lead was detected above its
CAO at sample locations surrounding Building 1320, but the highest detected
concentrations were generally found closest to the building.  The extent of lead
contamination above COCs is bounded by additional samples with lead below its CAO
on all sides of Building 1320.  An isolated lead COC of 3,820 µg/g in SB2109 lies in the
northwest corner of SWMU 21.  This boring is isolated from other contaminated areas;
there are samples with lead below its CAO between it and Building 1320.

The COC locations for the other additional data and Phase II contaminants are
generally located within the previously determined extent of contamination.  A single
arsenic CAO exceedance at SB2111 lies beyond this area.

The estimated total area and volume of contaminated soil to be evaluated for
possible corrective actions are 15,300 ft2 and 850 yd3, respectively.  The estimated area
of contaminated soil does not include Building 1320 or the concrete pads.  The
afterburner equipment pads were poured in August 1999 and are 2 feet thick; any
contaminated soil was excavated and properly disposed of during construction activities.
The depth of soil contamination in each of the identified areas  is assumed to be 1.5 feet
bgs.  Within the 15,300-ft2 area of contamination, approximately 2,200 ft2 is covered with
newly paved asphalt.

In addition to the above quantitative CAOs, the CMS Work Plan (Dames &
Moore, 2000) presented qualitative CAOs for SWMU 21 to comply with UAC R315-101,
as follows:

• To protect other media from further degradation (i.e., to ensure that levels of
contamination do not increase beyond existing levels, per UAC R315-101-3).

• To protect human health and the environment in accordance with Federal,
State, and local regulatory requirements.

• To ensure that – if the current military land use scenario changes in the future
to residential or other use – appropriate measures are taken to adequately
protect human health and the environment.
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The CMS Work Plan (Dames & Moore, 2000) identified four alternatives to
address antimony, beryllium, cadmium, and lead in surface soil at the Deactivation
Furnace Building, as follows:

SWMU 21 Corrective Measures Alternative

DEACTIVATION
FURNACE
BUILDING

Asphalt cover and land use restrictions
Install an asphalt cover over affected area
Periodically inspect and maintain cover
Impose land use restrictions to prevent residential

development

Excavation, solidification/stabilization, and land
use restrictions

Excavate contaminated soil
Fill and compact with clean soil
Solidify/stabilize excavated soil on post by mixing

with chemical reagents
Impose land use restrictions to prevent residential

development

Excavation, soil washing, and land use restrictions
Excavate contaminated soil
Treat excavated soil on post by soil washing and

segregate fine soil portion
Backfill excavation with treated soil and cover with

clean soil
Characterize, transport, and treat/dispose of metals-

contaminated fine soil fraction off post in
accordance with U.S. Army protocols and State
and Federal regulations

Impose land use restrictions to prevent residential
development

Excavation, off-post treatment/disposal, and land
use restrictions

Excavate contaminated soil
Fill and compact with clean soil
Characterize, transport, and treat/dispose of metals-

contaminated soil off post in accordance with
U.S. Army protocols and State and Federal
regulations

Impose land use restrictions to prevent residential
development

Table 6-1 summarizes the risks to human health and the environment evaluated in
the Phase II RFI (Montgomery Watson, 1997) and the SWERA (Rust E&I, 1997), and
the corrective measures alternatives identified for SWMU 21 in the CMS Work Plan
(Dames & Moore, 2000).
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TABLE  6-1

Summary of Phase II RFI, SWERA, and CMS Work Plan
Deactivation Furnace Building (SWMU 21)

Phase II RFI (Montgomery Watson, 1997)
SWERA (Rust

E&I, 1997)
CMS Work Plan

(Dames & Moore, 2000)

Human Health Risk Assessment (a)
Impacts to

Groundwater
Ecological

Risk COCs (b)
Corrective Measures

Alternative (c)
Hypothetical Future Residential

Land Use Scenario (d) Realistic Future Land Use Scenario (e)

Risk HI

Blood
Lead

Level (f) Risk HI

Blood
Lead

Level (f)

Adult 8××10-5 NE (g) NE Military 1×10-5 3 35

Child NE 30 77 Construction 6×10-6 10 55

None Potentially
unacceptable

Surface soil:
Antimony
Arsenic
Beryllium
Cadmium
Lead
Dioxins/furans
HxCDDs

Asphalt cover and land use
restrictions

Excavation, solidification/
stabilization, and land use
restrictions

Excavation, soil washing, and
land use restrictions

Excavation, off-post treatment/
disposal, and land use
restrictions

(a) Risks, HIs, and blood lead levels that are above comparison levels appear in bold type.
(b) Because the EPC for beryllium is only slightly higher than its CAO, and because it was detected at only a single location, no active corrective measures are

considered to address beryllium.  In addition, arsenic and dioxins/furans result in negligible risk to human health.
(c) The selected corrective measures alternative appears in bold italic type.
(d) EPA guidance and UAC R315-101-5.2(b)(1) require evaluation of  the hypothetical future land use scenario.  Because risks and HIs are greater than 1×10-6 and 1.0,

respectively, EPA guidance and UAC R315-101-6(c)(3) indicate that a CMS must be performed.
(e) EPA guidance and UAC R315-101-5.2(b)(2) require evaluation of the realistic future land use scenario.  Because the HI is above the regulatory goal of  1.0,  UAC

R315-101-6(e) indicates that active corrective measures must be evaluated.
(f) Blood lead levels are expressed as micrograms per deciliter (µg/dL) for 95 percent of the population (should not exceed 10 µg/dL).
(g) NE = pathway incomplete or not evaluated; see CMS Work Plan (Dames & Moore, 2000).
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6.2 DETAILED  EVALUATION  OF  CORRECTIVE  MEASURES  ALTER-
NATIVES

Section 6.2 evaluates the four corrective measures alternatives for the
Deactivation Furnace Building (SWMU 21).  Each of the alternatives includes land use
restrictions, which are described in detail in Section 6.2.1.  Alternatives 1, 2, 3, and 4
include UXO survey and clearance (described in the CMS Work Plan (Dames & Moore,
2000)) over the areas where corrective actions will occur.  Although no UXO was
encountered at SWMU 21 during field investigations, a UXO survey will be performed as
a safety precaution before intrusive work begins because demilitarization procedures for
ammunition have been performed at the facility.  If UXO is detected in an area requiring
intrusive activities, it will be cleared before proceeding.

6.2.1 Alternative 1 – Asphalt Cover and Land Use Restrictions

This corrective measures alternative includes extension of the existing pavement
to cover the affected area at SWMU 21 (see Figure 6-2).  As discussed in Section 6.1, the
total area to be covered by asphalt is estimated to be 13,100 ft2.  A UXO survey and
clearance is performed prior to capping activities.  The asphalt pad is approximately 3
inches thick, underlain by a liner, a gravel base course approximately 9 inches thick and,
if necessary, stabilization geotextile.  The pavement is designed to support normal vehicle
(e.g., trucks, cars) loads, but not heavy equipment, such as cranes.  The area of older
asphalt is repaved (gravel subbase not necessary) and the area of asphalt paved in 1999 is
inspected and repaired where necessary.  The cap is designed and installed to prevent the
formation of channels of water under the cap and prevent contaminant migration due to
drainage culverts.  Annual inspections are conducted to verify that the asphalt cover has
not been damaged.  Maintenance is performed as necessary.

In addition, this corrective measures alternative also applies land use restrictions
to prevent future residential development at SWMU 21.  These restrictions would be
incorporated into TEAD’s master land use plan.  This plan also calls for inspections and
monitoring to ensure the restrictions are being observed.  Because U.S. Army regulations
direct that all revisions to this plan be evaluated with regard to potential impacts to
human health and the environment, authorization for another (i.e., nonmilitary) use of
SWMU 21 would require the resolution of conflicts between identified risks and hazards
and proposed changes in land use at the site.

The real property planning board has authority over land use at the base, and is
responsible for developing, enforcing, and modifying the installation’s master land use
plan.  The authority of the board is derived from the responsible major Army command
(i.e., OSC), which has specific oversight functions.  These responsibilities include
approving the installation’s master land use plan and any proposed changes.  Appendix C
of the CMS Work Plan (Dames & Moore, 2000) presents a more detailed description of
land use restrictions.  The land use restrictions will state that contamination removal must
be evaluated if the property changes ownership or is used for any purpose that could
disturb the cover.
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Alternative 1 – asphalt cover and land use restrictions – is evaluated as follows:

• Technical evaluation

– Performance – The installation of an asphalt cover and the application of
land use restrictions comply with UAC R315-101-3, the “Principle of
Non-Degradation,” by preventing the migration of antimony, beryllium,
cadmium, and lead from soil to other environmental media. Although the
soil containing concentrations of these metals above their respective
quantitative CAOs is left in place, Alternative 1 achieves the qualitative
CAOs developed in the CMS Work Plan (Dames & Moore, 2000) by
preventing human exposure to the contaminated soil.  This alternative is
applicable to both site and contaminant characteristics; as long as the
asphalt cover is properly maintained, it meets the identified CAOs with
no decrease in effectiveness over time.  Although a cover is not a
permanent remedy, the site is still being used, therefore, permanence of
corrective measures will be addressed when site closure activities
commence at some future date.

– Reliability – Maintenance and annual inspection of the asphalt cover are
required to ensure the long-term effectiveness of this alternative.  These
maintenance requirements should be minimal, as long as load restrictions
are observed.  No Depot worker exposure to the identified contamination
will occur while the asphalt cover is in place.  Land use restrictions are
effective over the long term and have been implemented at many sites
with positive results; however, they do not offer a permanent remedy for
site contamination.  Alternative 1 does not require the management of
waste materials or long-term environmental monitoring.  Some degree of
long-term liability is associated with the covered contaminated soil left
onsite.

– Implementability – Equipment and materials required for installation of
the asphalt cover are readily available.  Because the specified future land
use for SWMU 21 is continued military use, continuing land use
restrictions at this site should not be difficult.  Approximately 1 to 2
weeks is required to complete site construction activities and to achieve
the qualitative CAOs.

– Safety – Because Alternative 1 does not require excavation or handling
of contaminated soil, its implementation poses no significant threat to
workers, off-post residential communities, or the environment.
However, the placement of the asphalt cover requires the use of personal
protective equipment and compliance with applicable OSHA regulations.

• Human health assessment – Installing an asphalt cover over contaminated
areas and restricting future development of the site protect human health by
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preventing both short- and long-term exposure to contaminated soil.  The
residual risk remaining onsite for soil results from soil contamination at
concentrations below military use CAOs but above residential use CAOs.

• Environmental assessment – Installation of an asphalt cover over the
contaminated soil is expected to reduce the risk to all ecological receptors at
SWMU 21 by 100 percent.  With the cover in place, SWMU 21 presents no
ecological risk in accordance with the definitions and methodology of the
SWERA (Rust E&I, 1997).

• Administrative feasibility – By preventing exposure to contaminated soil, this
alternative complies with applicable Federal and State laws and regulations,
including the requirements of UAC R315-101.  SWMU 21 contains an
operational permitted facility, and an asphalt cap will protect depot workers
without affecting facility activities.  The site will be reevaluated during
closure of the facility.

• Cost – The estimated present worth cost of implementing Alternative 1 is
$230,000.  Table A-8 (see Appendix A) presents the detailed cost estimate.

6.2.2 Alternative 2 – Excavation, Solidification/Stabilization, and Land Use
Restrictions

This corrective measures alternative includes excavation of the affected soil (see
Figure 6-2) to a depth of 1.5 feet using an excavator, backhoe, or similar equipment.  As
discussed in Section 6.1, the estimated total volume of contaminated soil to be excavated
is 850 yd3.  This alternative includes the collection of confirmatory soil samples from the
floor and each sidewall, and analysis for antimony, beryllium, cadmium, and lead.
Excavation and confirmatory sampling continue until the quantitative CAOs for these
metals are achieved.  Excavation will continue into existing asphalt if warranted based on
confirmation samples.  Asphalt removed will be sampled before disposal.

The metals contaminated soil is transported to an on-post location (agreed to by
the Army and regulatory agencies), where it is solidified/stabilized and placed in a
CAMU at SWMU 12/15 (Known Releases).  In this process, cement or other chemicals
or a proprietary binding agent is used to solidify and stabilize the homogenized soil.  A
cement-based process is selected for Alternative 2 because of its versatility in
immobilizing metals.  Pretreatment optimization, performed as part of the alternative,
may indicate that another solidification/stabilization agent is more effective.  TCLP is
used to evaluate the effectiveness of stabilization.  The stabilized soil that meets TCLP
standards is then placed within the CAMU, where it is allowed to cure in place.

The objective of solidification/stabilization is to treat the contaminated soil to
below applicable regulatory levels (e.g., TCLP).  Pretreatment testing is required to
evaluate the effectiveness of the technology and to obtain optimum design criteria.
Confirmation sampling verifies that the soil is stabilized and that the regulatory levels
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have been met.  Clean soil from an on-post borrow area is backfilled into excavated
areas.  The backfilled areas are graded and covered to match preexisting conditions
unless otherwise directed by TEAD.  The cover shall prevent surface water ponding and
will minimize erosion.

Pretreatment optimization is required prior to final design of the
solidification/stabilization alternative to evaluate the effectiveness of this technology on
the metals-contaminated soil from the site, and to select the stabilization reagent
formulation.  TCLP tests are conducted to evaluate the ability of the solidification/
stabilization process to convert the contaminated soil to a nonhazardous material in
accordance with RCRA.  The tests are expected to produce information on the strength,
durability, volume increase, and long-term integrity of the stabilized material, and on
design criteria for the treatment process.  For purposes of the CMS, it is assumed that
Portland cement is the primary reagent to be used, and that the volume increase due to
treatment of the soil is 20 percent.  Five year inspections – to include sample collection
and analysis – are conducted to confirm the long-term effectiveness of the solidification/
stabilization process.

Alternative 2 also includes land use restrictions to prevent future residential
development at SWMU 21, as described in Section 6.2.1, and UXO survey and clearance
prior to excavation activities.

Alternative 2 – excavation, solidification/stabilization, and land use restrictions –
is evaluated as follows:

• Technical evaluation

– Performance – The treatment of contaminated soil by solidification/
stabilization and the application of land use restrictions comply with
UAC R315-101-3, the “Principle of Non-Degradation,” by preventing
the migration of antimony, beryllium, cadmium, and lead from soil to
other environmental media.  The qualitative CAOs developed in the
CMS Work Plan (Dames & Moore, 2000) are expected to be achieved by
protecting human health and the environment as a result of the
immobilization of these metals in the treated soil.  This alternative is
applicable to both site and contaminant characteristics and is likely to
meet the identified CAOs with no decrease in effectiveness over time.  In
addition, the land use restrictions prevent future residential development
and potential exposure to lead and other contaminants in untreated soil at
the site.

This alternative requires pretreatment testing to confirm the effectiveness
of solidification/stabilization for classifying the metals-contaminated soil
as nonhazardous based on TCLP test results.  Although solidification/
stabilization is considered to be a permanent treatment process, there is a
potential for the eventual breakdown of the material and release of
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contained metals.  The pretreatment optimization is expected to more
clearly quantify this potential.

– Reliability – Solidification/stabilization and land use restrictions are
expected to be effective over the long term, and have been implemented
effectively at many sites.  Management of waste materials is limited to
contaminated soil.  Pretreatment testing confirms whether solidification/
stabilization can achieve the CAOs.  Land use restrictions should prevent
future residential exposure to contaminated soil at the site.  Some degree
of long-term liability may be associated with return of the stabilized soil
to the CAMU at SWMU 12/15 (Known Releases).  Five-year inspections
are conducted to confirm the long-term effectiveness of the
solidification/stabilization process.

– Implementability – Excavation equipment for this alternative is readily
available; however, the number of vendors with experience in using this
treatment method for contaminated soil may be limited.  Because
Alternative 2 requires excavation, the presence of subsurface utilities
may also affect its implementation.  Continuing land use restrictions
should not be difficult because the specified future land use for SWMU
21 is continued military use.  Approximately 1 to 2 months is likely
required to complete the excavation, solidification/stabilization, and
backfilling activities, and to meet the CAOs.

– Safety – This alternative poses low short-term risks to onsite workers,
who may be exposed to contaminated soil during excavation and
solidification/stabilization operations.  However, it includes appropriate
precautionary measures, as necessary (e.g., dust suppression and
personal protective equipment).

• Human health assessment – Excavating and solidifying/stabilizing
contaminated soil, and restricting future residential development of the site,
protect human health by preventing both short- and long-term exposure to
untreated soil.  The residual risk remaining onsite for soil results from soil
contamination at concentrations below military use CAOs but above
residential use CAOs.

• Environmental assessment – By treating the contaminated soil and placing
solidified/stabilized soil in an offsite CAMU, the risk to ecological receptors
is reduced by removing contaminated soil from the site.  Alternative 2 is
estimated to reduce the identified risks to passerine birds, deer mice, soil
fauna, and plants by 89, 47, 96, and 79 percent, respectively (see Appendix
B).  With these reductions, the site presents a low ecological risk to each of
the above receptors – except for soil fauna, which has a low-to-moderate risk
in accordance with the definitions and methodology of the SWERA (Rust
E&I, 1997).
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• Administrative feasibility – This alternative likely complies with applicable
Federal and State laws and regulations, including the requirements of UAC
R315-101, by treating impacted soil, thereby reducing the risk to human
health.  Contaminated soil is excavated in accordance with UAC R307-12,
Fugitive Emissions and Fugitive Dust.  Excavation of soil will disrupt
ongoing facility operations.  Obtaining permission to place stabilized soil at
SWMU 12/15 may present administrative difficulties.

• Cost – The estimated present worth cost of implementing Alternative 2 is
$480,000.  Table A-9 (see Appendix A) presents the detailed cost estimate.

6.2.3 Alternative 3 – Excavation, Soil Washing, and Land Use Restrictions

This corrective measures alternative includes excavation of the affected soil (see
Figure 6-2) to a depth of 1.5 feet using an excavator, backhoe, or similar equipment.  As
discussed in Section 6.1, the estimated total volume of contaminated soil to be excavated
is 850 yd3.  This alternative includes the collection of confirmatory soil samples from the
floor and each sidewall of the excavation, and analysis for antimony, beryllium,
cadmium, and lead.  Excavation and confirmatory sampling continue until the
quantitative CAOs for these metals are achieved.  Excavation will continue into existing
asphalt if warranted based on confirmation samples.  Asphalt removed will be sampled
before disposal.

The excavated soil is treated onsite by soil washing, which separates the
contaminated soil into coarse and fine fractions.  Screens are used to remove large rocks
and other debris; water or proprietary solution is then added to a trommel or other size
classification device, where the soil is separated into coarse- and fine-grained particles.

Most of the antimony, beryllium, cadmium, and lead present in contaminated soil
is concentrated in the fines, which may be further treated using an acid leach.  However,
if the fines cannot be treated to cleanup objectives, the soil is sent offsite for
treatment/disposal.  Because the concentrations of lead (and the other contaminants) are
expected to be high, it is assumed that the fines are classified as hazardous waste in
accordance with applicable RCRA (i.e., TCLP test) criteria, and that they are shipped off
post for disposal at a Subtitle C hazardous waste landfill.  The fines are expected to
require pretreatment (i.e., solidification/stabilization) at the selected TSDF facility to
comply with RCRA LDRs prior to disposal in the landfill.

Large rocks, debris, and coarse-grained particles that meet applicable TCLP levels
for the above contaminants are returned to the areas from which they were excavated.  In
addition, clean soil from an on-post borrow area is backfilled into the excavated areas, as
necessary.  The backfilled areas are graded and covered by a 6 inch soil or gravel cover to
match preexisting conditions unless otherwise directed by TEAD.  The cover shall
prevent surface water ponding and will minimize erosion.  If the soil washwater or
proprietary solution contains excessive amounts of lead or other contaminants, it is
treated onsite using ion exchange resins or another appropriate treatment method.
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Pretreatment testing is required prior to final design of this alternative to evaluate
the effectiveness of this technology on soil from SWMU 21 and to develop optimal
process design criteria.

Alternative 3 also includes land use restrictions to prevent future residential
development at SWMU 21, as described in Section 6.2.1, and UXO survey and clearance
prior to excavation activities.

Alternative 3 – excavation, soil washing, and land use restrictions – is evaluated
as follows:

• Technical evaluation

– Performance – Excavation and soil washing of contaminated soil is
likely to meet both the quantitative and qualitative CAOs (see Section
6.1) developed in the CMS Work Plan (Dames & Moore, 2000).  This
alternative complies with UAC R315-101-3, the “Principle of Non-
Degradation,” by treating the contaminated soil.  In addition, land use
restrictions prevent future residential development and potential
exposure to residual contaminants in soil.  Alternative 3 meets the
identified CAOs with no decrease in effectiveness over time.  However,
the effectiveness of soil washing needs to be determined by pretreatment
testing.  If the percentage of fines in the contaminated soil is greater than
approximately 30 percent, the effectiveness of this process may be
limited.

– Reliability – Land use restrictions and soil washing are effective over the
long term, and have been implemented effectively at many sites.  This
corrective measures alternative eliminates Depot worker exposure to
contaminated soil at the site and prevents potential future residential
exposure to residual contaminants.  After the washed material has been
backfilled in the excavated areas, no additional management of waste
materials or long-term environmental monitoring is required.  However,
some degree of long-term liability is associated with the placement of
contaminated fine-grained soil in a landfill.

– Implementability – Equipment for excavation and soil washing are
readily available, and a Subtitle C landfill and TSDF are located within
100 miles of TEAD.  Because this alternative requires excavation, the
possible presence of subsurface utilities may affect its implementation.
Continuing land use restrictions at this site should not be difficult
because the specified future land use for SWMU 21 is continued military
use.  The number of vendors experienced in using this treatment
technology is limited.  Approximately 1 month is required to complete
the excavation, soil washing, and backfilling activities, and to meet the
CAOs.
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– Safety – Alternative 3 poses moderate short-term risks to off-post
residential communities and onsite workers.  Residential communities
may be exposed to contaminated soil during transportation and off-post
treatment/disposal of residuals.  Onsite workers may be exposed to
contaminated soil during excavation, soil washing, and other soil-
handling activities.  However, the alternative includes appropriate
precautionary measures, as necessary (e.g., dust suppression and
personal protective equipment).

• Human health assessment – Excavating and washing contaminated soil, and
restricting future residential development of the site, protect human health by
preventing both short- and long-term exposure to contaminated soil.  The
residual risk remaining onsite for soil results from soil contamination at
concentrations below military use CAOs but above residential use CAOs.

• Environmental assessment – The risk to ecological receptors at SWMU 21 is
reduced by washing the contaminated soil and returning the cleaned soil to
excavated areas.  By decreasing the concentrations of lead and other
contaminants in soil, Alternative 3 is estimated to reduce the identified risks
to passerine birds, deer mice, soil fauna, and plants by 66, 44, 90, and 28
percent, respectively.  With these reductions, SWMU 21 presents a low risk
for the deer mice, moderate risk for passerine birds, and potentially
unacceptable risks for soil fauna and plants, in accordance with the
definitions and methodology of the SWERA (Rust E&I, 1997).

• Administrative feasibility – This alternative complies with applicable Federal
and State laws and regulations, including the requirements of UAC R315-
101, by using soil washing to reduce the concentrations of metal
contaminants in soil.  Because the concentrations of antimony, beryllium,
cadmium, and lead in soil are reduced to meet the applicable quantitative
CAOs for these metals, Alternative 3 meets the human health risk criterion
under UAC R315-101-6.  Contaminated soil is excavated in accordance with
UAC R307-12, Fugitive Emissions and Fugitive Dust.  The excavated soil
that is shipped off post is transported in accordance with DOT regulations.
Excavation of soil will disrupt ongoing facility operations.

• Cost – The estimated present worth cost for implementing Alternative 3 is
$550,000.  Table A-10 (see Appendix A) presents the detailed cost estimate.

6.2.4 Alternative 4 – Excavation, Off-Post Treatment/Disposal, and Land Use
Restrictions

This corrective measures alternative includes excavation of the affected soil (see
Figure 6-2) to a depth of 1.5 feet using an excavator, backhoe, or similar equipment.  As
discussed in Section 6.1, the total volume of contaminated soil to be excavated is 850 yd3.
Alternative 4 includes the collection of confirmatory soil samples from the floor and each
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sidewall of the excavation, and analysis for antimony, beryllium, cadmium, and lead.
Excavation and confirmatory sampling continue until the quantitative CAOs for these
metals are achieved.  Excavation will continue into existing asphalt if warranted based on
confirmation samples.  Asphalt removed will be sampled before disposal.

The excavated soil undergoes a soil profile analysis to determine if the soil
exhibits a listed or characteristic RCRA hazardous waste.  A preliminary review of the
site contaminants and potential waste processes contributing to the contamination at
SWMU 21 suggest that the metals in soil are not listed wastes.  However, the
contaminant data suggests that cadmium and lead will exceed TCLP regulatory levels and
the soil will therefore exhibit a RCRA characteristic waste.  A final waste determination
will be made during the corrective action phase.  A review of other regulations (e.g.,
State of Utah, DOT) and additional testing (e.g., TCLP) will be necessary to make this
determination.

If the soil is classified as containing a hazardous waste in accordance with RCRA
or other applicable criteria, it is transported to an off-post Subtitle C hazardous waste
landfill for direct disposal (if contaminant concentrations meet LDR guidelines) or to a
TSDF for treatment prior to disposal.  For purposes of this CMS, it is assumed that the
contaminated soil is sent to a TSDF for pretreatment by solidification/stabilization to
comply with applicable RCRA LDRs prior to disposal in the landfill.  The excavated soil
is transported and manifested in compliance with applicable regulations.  However, if the
soil profile results are acceptable, the soil could be sent to an off-post Subtitle D landfill
for disposal.  Clean soil from an on-post borrow site is backfilled into the excavated
areas.  The backfilled areas are graded and covered to match preexisting conditions
unless otherwise directed by TEAD.  The cover should prevent water ponding and
minimize erosion.

Alternative 4 also includes land use restrictions to prevent future residential
development at SWMU 21, as described in Section 6.2.1, and UXO survey and clearance
prior to excavation activities.

Alternative 4 – excavation, off-post treatment/disposal, and land use restrictions –
is evaluated as follows:

• Technical evaluation

– Performance – Excavation and off-post treatment/disposal of
contaminated soil meets both the qualitative and quantitative CAOs (see
Section 6.1) developed in the CMS Work Plan (Dames & Moore, 2000).
This alternative also complies with UAC R315-101-3, the “Principle of
Non-Degradation,” by removing the contaminated soil from the site.
Alternative 4 meets the identified CAOs with no decrease in
effectiveness over time.  In addition, land use restrictions prevent future
residential development of SWMU 21 and potential exposure to residual
contaminants in soil.
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– Reliability – Excavation and off-post treatment/disposal, and land use
restrictions, are effective over the long term and have been implemented
effectively at many sites.  This corrective measures alternative eliminates
Depot worker exposure to contaminated soil at the site and prevents
potential future residential exposure to residual contaminants.  No
management of waste materials or long-term environmental monitoring
is required at SWMU 21.  However, some degree of long-term liability is
associated with the disposal of contaminated soil in an off-post landfill.
Management and monitoring are required at the landfill.

– Implementability – Excavation equipment for Alternative 4 is readily
available, and a Subtitle C landfill and TSDF are located within 100
miles of TEAD.  Because this alternative requires excavation, the
possible presence of subsurface utilities may affect its implementation.
Continuing land use restrictions at this site should not be difficult,
because the specified future land use for SWMU 21 is continued military
use.  Approximately 2 to 3 weeks is required to complete the excavation
and off-post transportation/disposal activities, and to meet the CAOs.

– Safety – Alternative 4 poses moderate short-term risks to off-post
residential communities and onsite workers.  Residential communities
may be exposed to contaminated soil during transportation and off-post
treatment/disposal of the soil.  Onsite workers may be exposed to
contaminated soil during excavation and other soil-handling activities.
However, this alternative includes appropriate precautionary measures,
as necessary (e.g., dust suppression and personal protection equipment).

• Human health assessment – Excavation and off-post treatment/disposal of
contaminated soil, and restriction of future residential development of the
site, protect human health by preventing both short- and long-term exposure
to soil.  The residual risk remaining onsite for soil results from soil
contamination at concentrations below military use CAOs but above
residential use CAOs.

• Environmental assessment – Excavation and off-post treatment/disposal of
the contaminated soil reduce the risk to ecological receptors by removing the
contaminated soil from the site.  Alternative 4 is estimated to reduce the
identified risks to passerine birds, deer mice, soil fauna, and plants by 89, 47,
96, and 79 percent, respectively.  With these reductions, SWMU 21 presents
a low ecological risk for passerine birds, deer mice, and plants, and low-to-
moderate risk for soil fauna, in accordance with the definitions and
methodology of the SWERA (Rust E&I, 1997).

• Administrative feasibility – This alternative complies with applicable Federal
and State laws and regulations, including the requirements of UAC R315-
101, by removing the affected soil from the site.  Because all soil containing
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antimony, beryllium, cadmium, and lead levels above the CAOs for these
metals is excavated and removed from SWMU 21, Alternative 4 meets the
human health risk criteria under UAC R315-101-6.  Contaminated soil is
excavated in accordance with UAC R307-12, Fugitive Emissions and
Fugitive Dust.  The excavated soil is transported in accordance with DOT
regulations.  Excavation of soil will disrupt ongoing facility operations.

• Cost – The estimated present worth cost of implementing Alternative 4 is
$560,000.  Table A-11 (see Appendix A) presents the detailed cost estimate.

6.3 COMPARATIVE ANALYSIS OF CORRECTIVE MEASURES ALTER-
NATIVES

Table 6-2 and the text below summarize the comparative analysis of the four
corrective measures alternatives developed for the Deactivation Furnace Building
(SWMU 21).

• Technical evaluation

– Performance – Alternative 4 (excavation, off-post treatment/disposal,
and land use restrictions) meets both the qualitative and quantitative
CAOs and is rated high with respect to performance.  Alternative 2
(excavation, solidification/stabilization, and land use restrictions) and
Alternative 3 (excavation, soil washing, and land use restrictions) meet
both the qualitative and quantitative CAOs, but require pretreatment
testing and are rated moderate with respect to performance.  Alternative
1 (asphalt cover and land use restrictions) is rated moderate for
performance because it is not a permanent remedy and it meets the
CAOs only if the cover is properly maintained.

– Reliability – Alternative 4 is rated high for reliability because the
technologies have been proven effective at other sites, and no O&M
activities or long-term monitoring is required.  Alternative 1 is rated
moderate because it does not permanently remove site contamination,
and it requires annual inspection and maintenance of the asphalt cover.
Alternatives 2 and 3 are rated moderate because pretreatment testing is
required to further evaluate their effectiveness and permanence, and 5-
year site inspections are recommended to ensure the long-term
effectiveness of the solidification/stabilization process.

– Implementability – Alternatives 1 and 4 are rated high because they are
easy to implement.  Required equipment, materials, and contractors are
readily available locally.  In addition, it is estimated that Alternatives 1
and 4 could each be completed within 2 to 3 weeks.  Alternatives 2 and 3
are rated moderate because there are fewer contractors experienced in
performing these treatment processes.  Additionally, Alternative 2



TABLE 6-2

Comparative Analysis of Corrective Measures Alternatives
Deactivation Furnace Building

(SWMU 21) (a)

Technical Evaluation

Corrective Measures Alternative Performance Reliability Implementability Safety

Human
Health

Assessment
Environmental

Assessment
Administrative

Feasibility Cost

1 - Asphalt cover and land use
restrictions

Moderate Moderate High High High High High $230,000

2 - Excavation, solidification/
stabilization, and land use
restrictions

Moderate Moderate Moderate Moderate High High Moderate $480,000

3 - Excavation, soil washing, and
land use restrictions

Moderate Moderate Moderate Moderate High Moderate Moderate $550,000

4 - Excavation, off-post treatment/
disposal, and land use
restrictions

High High High Moderate High High Moderate $560,000

(a) Rankings indicate how well each alternative meets the evaluation criteria, relative to other alternatives.
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requires 1 to 2 months for implementation.  Alternative 3 requires
approximately 1 month for implementation.

– Safety – Alternative 1 is rated high for safety because it does not require
the excavation and handling of contaminated soil, and presents no
significant short-term risk to off-post residential communities or on-post
workers.  Alternative 2 is rated moderate because – though it involves
the excavation and treatment of contaminated soil – it does not include
the off-post transport of hazardous materials.  Alternatives 3 and 4
involve the excavation and handling of contaminated soil at the site, and
the off-post shipment of either the soil or the soil-washing treatment
residuals to a Class C landfill or TSDF.  Each of these alternatives
receives a moderate rating for safety.

• Human health assessment – Alternatives 1, 2, 3, and 4 receive a high rating
for this criterion because they are protective of human health.  Alternative 1
protects human health by containing the COCs beneath the asphalt cover.
Alternatives 2 and 3 use soil washing or solidification/stabilization to reduce
COC concentrations in the affected soil.  Alternative 4 removes the
contaminated soil from SWMU 21.

• Environmental assessment – Alternative 1 is rated high because the asphalt
cover prevents ecological receptors from being exposed to contaminants at
the site.  Alternatives 2 and 4 are also rated high because the excavation and
removal of contaminated soil are estimated to reduce the risks to ecological
receptors to a generally low level.  Alternatives 3 receives a moderate rating
because soil washing is expected to reduce contaminant concentrations to a
level that results in generally moderate ecological risks.

• Administrative feasibility – Alternative 1 is rated high because it meets the
requirements of UAC R315-101.  Alternatives 2, 3, and 4 are also expected to
meet the requirements of this regulation, but are rated moderate because soil
excavation will disrupt facility operations and Alternatives 2 and 3 may
require a RCRA treatment permit.

• Cost – Of the four corrective measures alternatives, Alternative 1 has by far
the lowest cost, estimated to be $230,000.  The estimated costs of
Alternatives 2, 3, and 4 are $480,000, $550,000, and $560,000, respectively.

6.4 RECOMMENDED  CORRECTIVE  MEASURES  ALTERNATIVE

Based on the comparative analysis presented in Section 6.3, Alternative 1 –
asphalt cover and land use restrictions – is recommended as the preferred alternative for
SWMU 21 because:
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• It meets the qualitative CAOs, including protection of human health and the
environment and compliance with the “Principle of Non-Degradation” under
UAC R315-101-3.

• It has been demonstrated at other sites.

• It is reliable and easy to implement.

• It is safer to implement than the other corrective measures alternatives,
because it does not require excavation and handling of contaminated soil.

• It results in negligible ecological risks.

• It can be implemented at a much lower cost than the other corrective
measures alternatives.

• It should not cause unacceptable downtime in the critical operations at the
Deactivation Furnace.
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7.0 PESTICIDE  HANDLING  AND  STORAGE  AREA  (SWMU  34)

Section 7.0 evaluates corrective measures alternatives for the Pesticide Handling
and Storage Area (SWMU 34; Figure 7-1).  Data from the CMS Work Plan (Dames &
Moore, 2000), the human health RA (Montgomery Watson, 1997), and the SWERA
(Rust E&I, 1997) are also summarized below.

7.1 SUMMARY  OF  RAs  AND  CMS  WORK  PLAN

Figure 7-1 shows the location and layout of the Pesticide Handling and Storage
Area (SWMU 34).  This site – which consists of Building 518 and a bermed concrete pad
located on the south side of the building – is located in the Administration Area, in the
southeastern portion of TEAD.  The facility is surrounded by a locked chainlink fence.
The area enclosed by the fence is approximately 75 by 75 feet (0.13 acre).  Building 518
was used from 1942 until approximately 1991 for the storage of pesticides and herbicides
and for the preparation of application mixtures (NUS, 1987).  The bermed concrete pad
was used for loading sprayer trucks with these mixtures and for rinsing containers.  The
pad continues to be used by a pesticides contractor at TEAD.

Pesticide containers and obsolete pesticides were disposed of at the Sanitary
Landfill/Pesticide Disposal Area (SWMU 12/15; Known Releases) from approximately
1942 to 1980 (Jordan, 1989).  From 1980 until 1989, pesticide wastes and containers
from operational activities at SWMU 34 were disposed of at an off-post treatment and
disposal facility.  Drains from the building were formerly connected to an 8-inch-
diameter underground pipe that discharged to the Stormwater Discharge Area (SWMU
45), located approximately 4,000 feet to the northwest.  After the drains were blocked,
wastewater produced by operations in the mixing sink were contained in a catch tank
located on the north side of the building.

The Phase II RFI (Montgomery Watson, 1997) identified unacceptable risks and
hazards to human health at SWMU 34 under the hypothetical future residential land use
scenario.  Therefore, according to EPA guidance and UAC R315-101-6(c)(3), this
SWMU is included in the CMS process, and corrective measures must be evaluated.
However, the human health RA concluded that SWMU 34 presents no unacceptable risk
to current Depot workers or future construction workers.  In addition, because the
assumed future land use is continued military use, there is no unacceptable risk under the
realistic future land use scenario.  Although the hypothetical future residential land use
scenario presents unacceptable risks and hazards, the realistic future land use scenario
presents no unacceptable risks; therefore, management measures are evaluated according
to UAC R315-101-1(b)(4).

No groundwater monitoring was conducted at SWMU 34.  However, according to
the Phase II RFI (Montgomery Watson, 1997), the site constituents are not expected to
affect groundwater based on the general decrease in contaminant concentrations with
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depth, tendency of the contaminants to strongly adsorb to soil, low precipitation rates,
high evaporation rates, and depth to groundwater (which is estimated to be 375 feet bgs).

The SWERA (Rust E&I, 1997) indicated that the contaminants detected in soil at
SWMU 34 are unlikely to pose excessive or unacceptable ecological risk to TEAD
receptors and recommended no corrective measures to reduce ecological risk.

The CMS Work Plan (Dames & Moore, 2000) identified COCs by comparing the
maximum concentration of each COPC identified in the Phase II RFI Report
(Montgomery Watson, 1997) to the respective quantitative CAO.  Based on this
evaluation, arsenic, chlordane, dichloro-diphenyl-dichloroethylene (DDE), dichloro-
diphenyl-trichloroethane (DDT), and heptachlor were determined to be COCs for surface
soil.  No COCs were identified for subsurface soil.  The following table shows the
maximum concentrations of the identified COCs in surface soil compared to the CAOs:

Pesticide Handling and Storage Area (SWMU 34)

COC

Maximum
Concentrations

(µµg/g) EPC (µµg/g) CAO (µµg/g)

Arsenic 42 16 32
Chlordane 96 17.2 6.6

DDE 24 4.5 8.3

DDT 160 27 8.3

Heptachlor 21 3.43 0.64

The COCs identified in surface soil were evaluated in conjunction with the results
of the human health RA to determine whether active corrective measures need to be
evaluated.  As stated in the Phase II RFI (Montgomery Watson, 1997), the human health
RA used the EPC, which represents the likely concentration that an individual would be
exposed to by working in the area of the SWMU, to calculate human health risks.  The
EPC for each COC was compared to the respective CAO, as shown above.

Based on this comparison, which is described in detail in the CMS Work Plan
(Dames & Moore, 2000), the human health risks associated with arsenic and DDE under
the realistic future land use scenario were concluded to be insignificant.  The EPCs for
chlordane and DDT are approximately three times as high as their corresponding CAOs.
The EPC for heptachlor is approximately five times as high as its CAO.  As described in
Appendix A of the CMS Work Plan, because a concentration equal to the CAO results in
a cancer risk of 1×10-6, the COCs do not result in unacceptable risk levels.  This
conclusion is confirmed by results of the human health RA (Montgomery Watson, 1997).
Nevertheless, because of the presence of three “hot spots” (corresponding to surface soil
samples SS34001, SS34005, and SS34011) – where the concentrations of chlordane,
DDT, and heptachlor exceed their CAOs by more than one order of magnitude – the
CMS Work Plan identified active corrective measures (i.e., treatment technologies) as
well as management measures to address pesticides in surface soil.
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Treatment technologies are not considered to be necessary for arsenic because its
maximum concentration only slightly exceeds its CAO, and its presence is likely due to
the naturally occurring background variation of metals in soil at TEAD.  In addition, the
EPC for arsenic is well below its CAO.  Treatment technologies are not considered
necessary for DDE because only one sample exceeded the CAO level and the EPC for
DDE is well below its CAO.

The extent of contamination at SWMU 34 was estimated in the CMS Work Plan
(Dames & Moore, 2000) and is shown on Figure 7-2, together with the COC locations
that helped define the area and volume of contaminated soil.  The estimated total area and
volume of contaminated soil to be evaluated for possible active corrective measures are
830 ft2 and 31 yd3, respectively.  The depth of contamination is assumed to be 1 foot bgs.
Approximately 350 ft2 of the area and 13 yd3 of the volume are due to the COC location
at SS34011, which is covered with asphalt.

In addition to the above quantitative CAOs, the CMS Work Plan (Dames &
Moore, 2000) presented qualitative CAOs for SWMU 34 to comply with UAC R315-101,
as follows:

• To protect other media from further degradation (i.e., to ensure that levels of
contamination do not increase beyond existing levels, per UAC R315-101-3).

• To protect human health and the environment in accordance with Federal,
State, and local regulatory requirements.

• To ensure that – if the current military land use scenario changes in the future
to residential or other use – appropriate measures are taken to adequately
protect human health and the environment.

The CMS Work Plan (Dames & Moore, 2000) identified three alternatives to
address chlordane, DDT, and heptachlor in surface soil at the Pesticide Handling and
Storage Area, as follows:
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SWMU 34 Corrective Measures Alternative

PESTICIDE
HANDLING AND
STORAGE AREA

Land use restrictions
Impose land use restrictions to prevent residential development

Soil cover, fence, and land use restrictions
Install a soil cover over impacted area
Periodically inspect and maintain cover and existing fence
Impose land use restrictions to prevent residential development

Excavation, off-post treatment/disposal, and land use
restrictions

Excavate contaminated soil
Fill and compact with clean soil
Characterize, transport, and treat/dispose of chlordane-, DDT-,

and heptachlor-contaminated soil off post in accordance
with U.S. Army protocol and State and Federal regulations

Impose land use restrictions to prevent residential development

Table 7-1 summarizes the risks to human health and the environment evaluated in
the Phase II RFI (Montgomery Watson, 1997) and the SWERA (Rust E&I, 1997), and
the corrective measures alternatives identified for SWMU 34  in the CMS Work Plan
(Dames & Moore, 2000).

7.2 DETAILED  EVALUATION  OF  CORRECTIVE  MEASURES  ALTER-
NATIVES

Section 7.2 evaluates the three corrective measures alternatives for the Pesticide
Handling and Storage Area (SWMU 34).  Each of the alternatives includes land use
restrictions, which are described in detail in Section 7.2.1.

7.2.1 Alternative 1 – Land Use Restrictions

This corrective measures alternative involves the application of land use
restrictions to ensure that the current land use (i.e., military) does not change to
residential or other unauthorized use in the future.  No active corrective measures are
included in Alternative 1.

These restrictions would be incorporated into TEAD’s master land use plan.  This
plan also calls for inspections and monitoring to ensure the restrictions are being
observed.  Because U.S. Army regulations direct that all revisions to this plan be
evaluated with regard to potential impacts to human health and the environment,
authorization for another (i.e., nonmilitary) use of SWMU 34 requires the resolution of
conflicts between identified risks and hazards and proposed changes in land use at the
site.

The real property planning board has authority over land use at the base, and is
responsible for developing, enforcing, and modifying the installation’s master land use
plan.  The authority of the board is derived from the responsible major Army command
(i.e., OSC), which has specific oversight functions.  These responsibilities include
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TABLE  7-1

Summary of Phase II RFI, SWERA, and CMS Work Plan
Pesticide Handling and Storage Area (SWMU 34)

Phase II RFI (Montgomery Watson, 1997)
SWERA (Rust

E&I, 1997)
CMS Work Plan

(Dames & Moore, 2000)

Human Health Risk Assessment (a)
Impacts to

Groundwater
Ecological

Risk COCs (b)
Corrective Measures

Alternative (c)
Hypothetical Future Residential

Land Use Scenario (d) Realistic Future Land Use Scenario (e)

Risk HI

Blood
Lead

Level (f) Risk HI

Blood
Lead

Level (f)

Adult 4××10-4 NE (g) NE Military 1×10-5 0.2 3.7

Child NE 10 7.5 Construction 1×10-6 0.2 3.6

None Low Surface soil:
Arsenic
Chlordane
DDE
DDT
Heptachlor

Land use restrictions
Soil cover, fence, and land use

restrictions
Excavation, off-post treatment/

disposal, and land use
restrictions

(a) Risks, HIs, and blood lead levels that are above comparison levels appear in bold type.
(b) Arsenic and DDE result in negligible risk to human health.  The corrective measures evaluated in the CMS Report focus on chlordane, DDT, and heptachlor only.
(c) The selected corrective measures alternative appears in bold italic type.
(d) EPA guidance and UAC R315-101-5.2(b)(1) require evaluation of the hypothetical future land use scenario.  Because risks and HIs are greater than 1×10-6 and 1.0,

respectively, EPA guidance and UAC R315-101-6(c)(3) indicate that a CMS must be performed.
(e) EPA guidance and UAC R315-101-5.2(b)(2) require evaluation of the realistic future land use scenario.  Because risks and HIs are less than 1×10-4 and 1.0,

respectively, UAC R315-101-6(d) indicates that management measures and active corrective measures can be evaluated.
(f) Blood lead levels are expressed as micrograms per deciliter (µg/dL) for 95 percent of the population (should not exceed 10 µg/dL).
(g) NE = pathway incomplete or not evaluated; see CMS Work Plan (Dames & Moore, 2000).
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approving the installation’s master land use plan and any proposed changes.  Appendix C
of the CMS Work Plan (Dames & Moore, 2000) presents a more detailed description of
land use restrictions.

Alternative 1 – land use restrictions – is evaluated as follows:

• Technical evaluation

– Performance – Land use restrictions prevent future residential exposure
to contaminants in soil.  This corrective measures alternative is
applicable to both site and contaminant characteristics, and maintains its
effectiveness over time.  However, the CAOs developed in the CMS
Work Plan (Dames & Moore, 2000) are only achieved if a 10-4 risk level
for CAOs is considered acceptable for the exposure of Depot workers to
pesticides in soil.

– Reliability – Land use restrictions are effective over the long term and
have been implemented at many sites with positive results.  However,
they are not a permanent remedy for site contamination.  No residential
or other unauthorized exposure should occur while the restrictions are in
place.  No O&M, management of waste materials, or long-term
environmental monitoring is required.

– Implementability – Because SWMU 34 is currently under military use,
continuing land use restrictions at this site should not be difficult.

– Safety – No intrusive activities are required for implementation of
Alternative 1.

• Human health assessment – Restricting future residential development of the
site prevents residential exposure to the previously identified contaminants in
soil at SWMU 34.  However, Depot workers are still exposed to elevated
pesticide concentrations.  The residual risk remaining onsite for soil results
from soil contamination at concentrations above military use CAOs, which
are the realistic land use CAOs.

• Environmental assessment – This alternative does not reduce ecological risk
but the SWERA (Rust E&I, 1997) indicated that the contaminants in soil are
unlikely to pose excessive or unacceptable ecological risk.

• Administrative feasibility – Because SWMU 34 is to remain under U.S.
Army control, land use restrictions will be administered through the
installation’s real property planning board.  This alternative meets the
specified requirements of UAC R315-101 by preventing future residential
development at this site.
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• Cost – The estimated cost of implementing this corrective measures
alternative is $12,000.  Table A-12 (see Appendix A) presents the detailed
cost estimate.

7.2.2 Alternative 2 – Soil Cover, Fence, and Land Use Restrictions

This corrective measures alternative includes placement of a 1-foot-thick soil
cover over the affected area at SWMU 34 (Figure 7-2).  As discussed in Section 7.1, the
estimated area of contamination is 830 ft2; however, 350 ft2 around SS34011 is already
covered with asphalt.  Therefore, the total area that needs to be covered is 480 ft2.  The
soil cover is constructed using clean soil from an on-post borrow area and is placed in
engineered, compacted lifts.  The cover is graded for positive drainage at a minimum
slope of 2 percent over the limit of contamination; it is covered with gravel to minimize
erosion of the cap.  The cap is installed and maintained to prevent contaminant migration
due to drainage culverts.  Building 518 and the soil cover areas are already surrounded by
a chainlink fence with a top rail and barbed wire.

Annual inspections are performed to verify that the asphalt at SS34011, soil
cover, and fence have not been damaged.  Maintenance is performed as required.  In
addition, this alternative applies land use restrictions to prevent future residential
development at SWMU 34, as described in Section 7.2.1.  The land use restrictions will
state that contamination removal must be evaluated if the property changes ownership or
is used for any purpose that could disturb the cover.

Alternative 2 – soil cover, fence, and land use restrictions – is evaluated as
follows:

• Technical evaluation

– Performance – The installation of a soil cover and the application of land
use restrictions comply with UAC R315-101-3, the “Principle of Non-
Degradation,” by preventing the migration of pesticides from soil to
other environmental media.  Although the cover is not a permanent
remedy and the soil containing concentrations above the quantitative
CAO for DDT is left in place, Alternative 2 achieves the qualitative
CAOs developed in the CMS Work Plan (Dames & Moore, 2000) by
preventing human exposure to the contaminated soil.  This alternative is
applicable to both site and contaminant characteristics; as long as the soil
cover and fence are properly maintained, it meets the identified CAOs
with no decrease in effectiveness over time.

– Reliability – Maintenance and annual inspection of the soil cover and
fence are required to ensure the long-term effectiveness of Alternative 2.
No Depot worker exposure to the identified contamination will occur
while the soil cover and fence are in place.  Although land use
restrictions are effective over the long term and have been implemented
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at many sites with positive results, they are not a permanent remedy for
site contamination.  This alternative does not require the management of
waste materials or long-term environmental monitoring.  Some degree of
long-term liability is associated with the contaminated soil covered but
still remaining onsite.

– Implementability – Equipment and materials required for
installation/maintenance of the soil cover and fence are readily available.
Because the specified future land use for SWMU 34 is continued
military use, continuing land use restrictions at this site should not be
difficult.  Approximately 2 weeks is required to complete site
construction activities and to achieve the qualitative CAOs.

– Safety – Because this alternative does not require excavation or handling
of contaminated soil, its implementation poses no significant threat to
workers, off-post residential communities, or the environment.
However, placement of the soil cover requires the use of personal
protective equipment and compliance with applicable OSHA regulations.

• Human health assessment – The COCs previously identified at SWMU 34 do
not pose an unacceptable risk to human health.  Installing a soil cover over
the contaminated area and maintaining a fence, along with restricting future
development of the site, further protect human health by preventing both
short-  and long-term exposure to contaminated soil.  The residual risk
remaining onsite for soil results from soil contamination at concentrations
below military use CAOs but above residential use CAOs.

• Environmental assessment – The SWERA (Rust E&I, 1997) indicated that
SWMU 34 does not present an excessive or unacceptable risk to ecological
receptors.  The installation/maintenance of a soil cover and fence further
minimizes ecological impacts to the environment.

• Administrative feasibility – By preventing exposure to contaminated soil, this
alternative complies with applicable Federal and State laws and regulations,
including the requirements of UAC R315-101.

• Cost – The estimated present worth cost of implementing Alternative 2 is
$43,000.  Table A-13 (see Appendix A) presents the detailed cost estimate.

7.2.3 Alternative 3 – Excavation, Off-Post Treatment/Disposal, and Land Use
Restrictions

This corrective measures alternative includes excavation of the contaminated soil
(see Figure 7-2) to a depth of 1 foot using an excavator, backhoe, or similar equipment.
As discussed in Section 7.1, the estimated total volume of contaminated soil to be
excavated is 31 yd3.  The asphalt pavement at SS-34-011 will have to be removed to
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excavate that hot spot.  The asphalt pavement along the SS-34-001 hot spot may also
require removal as determined by the confirmation sampling.  Asphalt removed will be
sampled before disposal.  Alternative 3 includes the collection of confirmatory soil
samples from the floor and each sidewall of the excavation, and analysis for chlordane,
DDT, and heptachlor.  Excavation and confirmatory sampling continue until the
quantitative CAOs for these pesticides are achieved.

The excavated soil undergoes a soil profile analysis to determine if the soil
exhibits a listed or characteristic RCRA hazardous waste.  A preliminary review of the
site contaminants and potential waste processes contributing to the contamination at
SWMU 34 suggest that the pesticides in soil may be qualified as listed wastes.  The
contaminant data also suggests that chlordane may exceed TCLP regulatory levels and
the soil will therefore exhibit a RCRA characteristic waste.  A final waste determination
will be made during the corrective action phase.  A review of other regulations (e.g.,
State of Utah, DOT) and additional testing (e.g., TCLP) will be necessary to make this
determination.

If the excavated soil is classified as containing a hazardous waste in accordance
with RCRA or other applicable criteria, it is transported to an off-post Subtitle C
hazardous waste landfill for direct disposal (if concentrations meet LDR guidelines) or to
a TSDF for treatment prior to disposal.  For purposes of this CMS, it is assumed that the
excavated soil is sent to a TSDF for pretreatment by incineration to comply with
applicable RCRA LDRs prior to disposal in the landfill.  The excavated soil is
transported and manifested in compliance with applicable regulations.  Clean soil from an
on-post borrow site is backfilled into the excavated areas.  The backfilled areas are
graded and covered to match preexisting conditions unless otherwise directed by TEAD.
The cover should prevent water ponding and minimize erosion.

Alternative 3 also includes land use restrictions to prevent future residential
development at SWMU 34, as described in Section 7.2.1.

Alternative 3 – excavation, off-post treatment/disposal, and land use restrictions –
is evaluated as follows:

• Technical evaluation

– Performance – Excavation and off-post treatment/disposal of
contaminated soil meet both the qualitative and quantitative CAOs (see
Section 7.1) developed in the CMS Work Plan (Dames & Moore, 2000).
This alternative also complies with UAC R315-101-3, the “Principle of
Non-Degradation,” by removing the contaminated soil from the site.
Alternative 3 meets the identified CAOs with no decrease in
effectiveness over time.  In addition, land use restrictions prevent future
residential development of SWMU 34 and potential exposure to residual
contaminants in soil.



CMS
A-TEAD

7-14

– Reliability – Excavation and off-post treatment/disposal, and land use
restrictions, are effective over the long term and have been implemented
effectively at many sites.  This corrective measures alternative eliminates
Depot worker exposure to contaminated soil at the site and prevents
potential future residential exposure to residual contaminants.  No
management of waste materials or long-term environmental monitoring
is required at SWMU 34.  Some degree of long-term liability is
associated with the placement of contaminated soil in a landfill.
Management and monitoring are required at the landfill.

– Implementability – Excavation equipment for this alternative is readily
available, and a Subtitle C landfill and TSDF are located within 100
miles of TEAD.  Because Alternative 3 requires excavation, the possible
presence of subsurface utilities may affect its implementation.
Continuing land use restrictions at this site should not be difficult
because the specified future land use for SWMU 34 is continued military
use.  Approximately 1 to 2 weeks is required to complete the excavation,
off-post transportation/disposal, and backfilling, and to meet the CAOs.

– Safety – Alternative 3 poses a low short-term risk to off-post residential
communities and onsite workers.  Residential communities may be
exposed to contaminated soil during transportation and off-post
treatment/disposal of the soil.  Onsite workers may be exposed to
contaminated soil during excavation and other soil-handling activities.
However, the volume of contaminated soil is estimated to be small (31
yd3), and this alternative includes appropriate precautionary measures, as
necessary (e.g., dust suppression and personal protection equipment).

• Human health assessment – Excavation and off-post treatment/disposal of
contaminated soil, and restriction of future residential development of the
site, further protect human health by preventing both short- and long-term
exposure to contaminated soil.  The residual risk remaining onsite for soil
results from soil contamination at concentrations below military use CAOs
but above residential use CAOs.

• Environmental assessment – The SWERA (Rust E&I, 1997) indicated that
SWMU 34 does not present an excessive or unacceptable risk to ecological
receptors.  Excavation and off-post treatment/disposal of contaminated soil
will mitigate risks to ecological receptors by removing COCs from the site.

• Administrative feasibility – This alternative complies with applicable Federal
and State laws and regulations, including the requirements of UAC R315-
101, by removing the contaminated soil from the site.  Contaminated soil is
excavated in accordance with UAC R307-12, Fugitive Emissions and
Fugitive Dust.  The excavated soil is transported in accordance with DOT
regulations.
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• Cost – The estimated present worth cost of implementing Alternative 3 is
$63,000.  Table A-14 (see Appendix A) presents the detailed cost estimate.

7.3 COMPARATIVE  ANALYSIS  OF  CORRECTIVE  MEASURES  ALTER-
NATIVES

Table 7-2 and the text below summarize the comparative analysis of the three
corrective measures alternatives developed for the Pesticide Handling and Storage Area
(SWMU 34).

• Technical evaluation

– Performance – Alternative 3 (excavation, off-post treatment/disposal,
and land use restrictions) meets the qualitative and quantitative CAOs,
and is rated high with respect to performance.  Alternative 2 (soil cover,
fence, and land use restrictions) is rated moderate because it is not a
permanent remedy and it only meets the CAOs if the cover is properly
maintained.  Alternative 1 (land use restrictions) is rated moderate for
performance because it only meets the quantitative CAOs for SWMU 34
if a 10-4 risk level is considered acceptable.

– Reliability – Alternative 3 is rated high for reliability because it has been
proven effective at other sites and requires no O&M activities or long-
term monitoring.  Alternative 2 is rated moderate because it does not
permanently remove site contamination, and it requires annual inspection
and maintenance of the soil cover and fence.  Alternative 1 is rated
moderate because it has been proven effective at other sites to prevent
residential use; however, it does not permanently remove site
contamination, and it does not address Depot personnel exposure to
contaminated soil.

– Implementability – Alternatives 1, 2, and 3 are all rated high because
they are easy to implement.  Equipment, materials, and contractors
required to implement Alternatives 2 and 3 are readily available locally.
In addition, it is estimated that Alternatives 2 and 3 could be completed
within 2 weeks.

– Safety – Alternatives 1 and 2 are rated high for safety because they do
not require the excavation and handling of contaminated soil, and present
an insignificant short-term risk to off-post residential communities or on-
post workers.  Alternative 3 is rated moderate because – though it
involves the excavation and handling of contaminated soil, and the off-
post shipment of soil to a Class C landfill or TSDF – the amount of
contaminated soil in question is very small.



TABLE 7-2

Comparative Analysis of Corrective Measures Alternatives
Pesticide Handling and Storage Area (SWMU 34) (a)

Technical Evaluation

Corrective Measures Alternative Performance Reliability Implementability Safety

Human
Health

Assessment
Environmental

Assessment
Administrative

Feasibility Cost

1 - Land use restrictions Moderate Moderate High High Moderate Moderate Moderate $12,000

2 - Soil cover, fence, and land use
restrictions

Moderate Moderate High High High High High $43,000

3 - Excavation, off-post treatment/
disposal, and land use
restrictions

High High High Moderate High High High $63,000

(a)  Rankings indicate how well each alternative meets the evaluation criteria, relative to other alternatives.
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• Human health assessment – Alternative 1 receives a moderate rating, while
Alternatives 2 and 3 receive a high rating for this criterion because they are
protective of human health.  Alternative 1 prevents residential exposure by
restricting future residential development of the site; however, Depot workers
are still exposed to elevated pesticide concentrations.  Alternative 2 protects
human health by containing the COCs beneath the soil cover.  Alternative 3
protects human health by removing the contaminated soil from the Depot.

• Environmental assessment – Alternatives 2 and 3 each receive a high rating
for this criterion because they reduce risk to ecological receptors.  Alternative
1 is rated moderate because although it does not reduce ecological risk
through removal, the SWERA concluded that the ecological risk at SWMU
34 does not warrant corrective measures.

• Administrative feasibility – Alternatives 2 and 3 are rated high because they
are expected to meet the requirements of UAC R315-101-3.  Alternative 1 is
rated moderate because pesticides above depot worker CAO levels remain in
soil.

• Cost – The estimated cost of Alternative 1 is $12,000.  Of the two active
corrective measures alternatives, Alternative 2 has the lower cost, estimated
to be $43,000.  The estimated cost of Alternative 3 is $63,000.

7.4 RECOMMENDED  CORRECTIVE  MEASURES  ALTERNATIVE

Based on the comparative analysis presented in Section 7.3, Alternative 3 –
excavation, off-post treatment/disposal, and land use restrictions – is recommended as the
preferred alternative for SWMU 34 because:

• It meets the quantitative and qualitative CAOs, including protection of human
health and the environment and compliance with the “Principle of Non-
Degradation” under UAC R315-101-3.

• It has been demonstrated at other sites.

• It is reliable and easy to implement.

• It does not require long term O&M.

• Although Alternative 3 is more expensive than Alternative 2, the long-term
O&M requirements (which are more difficult to estimate) of Alternative 2
may make the two alternatives similar in cost.
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8.0 CONTAMINATED  WASTE  PROCESSING  PLANT  (SWMU  37)

Section 8.0 evaluates corrective measures alternatives for the Contaminated
Waste Processing Plant (SWMU 37; Figure 8-1).  Data from the CMS Work Plan
(Dames & Moore, 2000), the human health RA (Montgomery Watson, 1997), and the
SWERA (Rust E&I, 1997) are also summarized below.

8.1 SUMMARY  OF  RAs  AND  CMS  WORK  PLAN

Figure 8-1 shows the location and layout of the Contaminated Waste Processing
Plant (SWMU 37), which is located in the southwestern portion of TEAD.  This site
includes one large building (Building 1325A), a smaller storage building (Building
1325B), and paved staging and storage areas.  A 4-foot-high barbed wire fence surrounds
the facility, which occupies an area of approximately 150 by 125 feet.

From approximately 1980 until it was closed in 1990, the contaminated waste
processor (CWP) was used for flashing scrap metal and incinerating pentachlorophenol
(PCP)-treated wooden crates, general packaging materials, scrap resins, and fabric
contaminated with explosives.  It was not used for deactivating munitions.  Metal debris
from these operations was certified as clean and sent to the Defense Reutilization and
Marketing Office (DRMO) Storage Yard (SWMU 26; Group B SWMUs) for salvage.
Air pollution control equipment (including dust and ash collection equipment) was
installed during construction of the furnace.  A washwater collection system (including
sump) and a storm drain system and culvert were located north of Building 1325A.

The Phase II RFI (Montgomery Watson, 1997) identified unacceptable risks and
hazards to human health at SWMU 37 under the hypothetical future residential land use
scenario.  Therefore, according to EPA guidance and UAC R315-101-6(c)(3), this
SWMU is included in the CMS process, and corrective measures must be evaluated.
However, the human health RA concluded that SWMU 37 presents no unacceptable risk
to current Depot workers or future construction workers.  In addition, because the
assumed future land use is continued military use, there is no unacceptable risk under the
realistic future land use scenario.  Although the hypothetical future residential land use
scenario presents unacceptable risks, the realistic future land use scenario presents no
unacceptable risks; therefore, management measures are evaluated according to UAC
R315-101-1(b)(4).

No groundwater monitoring was conducted at SWMU 37.  However, according to
the Phase II RFI (Montgomery Watson, 1997), the site constituents are not expected to
affect groundwater based on the relatively low levels of contamination detected in soil,
low precipitation rates, high evaporation rates, and depth to groundwater (which is
estimated to be approximately 450 feet bgs).

The SWERA (Rust E&I, 1997) indicated that the contaminants detected in soil at
SWMU 37 pose a moderate ecological risk.  The SWERA further stated that these
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contaminants are unlikely to present excessive or unacceptable ecological risk to TEAD
receptors, and recommended no corrective measures to reduce the ecological risk.

The CMS Work Plan (Dames & Moore, 2000) identified COCs by comparing the
maximum concentration of each COPC identified in the Phase II RFI Report
(Montgomery Watson, 1997) to the respective quantitative CAO.  Based on this
evaluation, benzo(a)anthracene, benzo(a)pyrene and dioxins/furans were determined to
be COCs for surface soil.  No COCs were identified for subsurface soil.

The COCs identified in surface soil were evaluated in conjunction with the results
of the human health RA to determine whether active corrective measures need to be
evaluated.  As stated in the Phase II RFI (Montgomery Watson, 1997), the human health
RA used the EPC, which represents the likely concentration that an individual would be
exposed to by working in the area of the SWMU, to calculate human health risks.  The
EPC for each COC was compared to the respective CAO.

Based on this comparison, which is described in detail in the CMS Work Plan
(Dames & Moore, 2000), the EPC for dioxins/furans slightly exceeds the corresponding
CAO.  The conservatively calculated EPC for benzo(a)anthracene is less than its CAO;
the conservatively calculated EPC for benzo(a)pyrene is approximately four times as high
as its CAO.  Because the CAO concentrations correspond to a cancer risk of 1×10-6, the
EPC concentrations for dioxins/furans, benzo(a)anthracene, and benzo(a)pyrene do not
result in an unacceptable risk at SWMU 37.  To restate, even the maximum
concentrations of benzo(a)anthracene, benzo(a)pyrene, and dioxins/furans are less than
one-sixth of their CAOs if a 10-4 risk level is considered acceptable.  Therefore, the CMS
Work Plan identified management measures to address the contaminants detected in
surface soil; no active corrective measures were identified for SWMU 37.

In summary – though the CMS Work Plan (Dames & Moore, 2000) identified
three COCs for surface soil at SWMU 37 – the COCs are isolated occurrences, and the
associated human health and environmental risks were determined to be acceptable.  The
CAO for SWMU 37 is to ensure that – if the future land use changes – appropriate
measures are taken to adequately protect human health and the environment.

Based on the evaluation of risks and hazards to human health and the
environment, and regulatory requirements, only management measures are evaluated for
the Contaminated Waste Processing Plant.  The CMS Work Plan (Dames & Moore,
2000) identified the following corrective measures alternative for SWMU 37:

SWMU 37 Corrective Measures Alternative

CONTAMINATED
WASTE PROCESSING
PLANT

Land use restrictions
Impose land use restrictions to prevent
residential development

Table 8-1 summarizes the risks to human health and the environment evaluated in
the Phase II RFI (Montgomery Watson, 1997) and the SWERA (Rust E&I, 1997), and
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TABLE  8-1

Summary of Phase II RFI, SWERA, and CMS Work Plan
Contaminated Waste Processing Plant (SWMU 37)

Phase II RFI (Montgomery Watson, 1997)
SWERA (Rust

E&I, 1997)
CMS Work Plan

(Dames & Moore, 2000)

Human Health Risk Assessment (a)
Impacts to

Groundwater
Ecological

Risk COCs (b)
Corrective Measures

Alternative (c)
Hypothetical Future Residential

Land Use Scenario (d) Realistic Future Land Use Scenario (e)

Risk HI

Blood
Lead
Level Risk HI

Blood
Lead
Level

Adult 6××10-4 NE (f) NE Military 1×10-5 0.002 NE

Child NE 60 NE Construction 6×10-7 0.006 NE

None Moderate Surface soil:
Benzo(a)anthracene
Benzo(a)pyrene
Dioxins/furans

Land use restrictions

(a) Risks, HIs, and blood lead levels that are above comparison levels appear in bold type.
(b) Benzo(a)anthracene, benzo(a)pyrene, and dioxins/furans were detected above their CAOs at one, two, and three locations, respectively.
(c) The selected corrective measures alternative appears in bold italic type.
(d) EPA guidance and UAC R315-101-5.2(b)(1) require evaluation of the hypothetical future land use scenario.  Because risks and HIs are greater than 1×10-6 and

1.0, respectively, EPA guidance and UAC R315-101-6(c)(3) indicate that a CMS must be performed.
(e) EPA guidance and UAC R315-101-5.2(b)(2) require evaluation of the realistic future land use scenario.  Because risks and HIs are less than 1×10-4 and 1.0,

respectively, UAC R315-101-6(d) indicates that management measures and active corrective measures can be evaluated.
(f) NE = pathway incomplete or not evaluated; see CMS Work Plan (Dames & Moore, 2000).
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the corrective measures alternative identified for SWMU 37 in the CMS Work Plan
(Dames & Moore, 2000).

8.2 DETAILED  EVALUATION  OF  CORRECTIVE  MEASURES  ALTER-
NATIVE

This corrective measures alternative involves the application of land use
restrictions to ensure that the current land use (i.e., military) does not change to
residential or other unauthorized use in the future.  Alternative 1 includes no active
corrective measures.

These restrictions would be incorporated into TEAD’s master land use plan.  This
plan also calls for inspections and monitoring to ensure the restrictions are being
observed.  Because U.S. Army regulations direct that all revisions to this plan be
evaluated with regard to potential impacts to human health and the environment,
authorization for another (i.e., nonmilitary) use of SWMU 37 requires the resolution of
conflicts between identified risks and hazards and proposed changes in land use at the
site.

The real property planning board has authority over land use at the base, and is
responsible for developing, enforcing, and modifying the installation’s master land use
plan.  The authority of the board is derived from the responsible major Army command
(i.e., OSC), which has specific oversight functions.  These responsibilities include
approving the installation’s master land use plan and any proposed changes.  Appendix C
of the CMS Work Plan (Dames & Moore, 2000) presents a more detailed description of
land use restrictions.

Alternative 1 – land use restrictions – is evaluated as follows:

• Technical evaluation

– Performance – Land use restrictions limit future exposure by preventing
future residential development of the site and also meet the CAOs
(assuming a 10-4 depot worker risk level is acceptable) developed in the
CMS Work Plan (Dames & Moore, 2000).  This corrective measures
alternative is applicable to both site and contaminant characteristics, and
meets the identified CAOs with no decrease in effectiveness over time.

– Reliability – Land use restrictions are effective over the long term and
have been implemented at many sites with positive results.  No
additional exposure should occur while the restrictions are in place.  No
O&M, management of waste materials, or long-term environmental
monitoring is required.

– Implementability – Because SWMU 37 is currently under military use,
continuing land use restrictions at this site should not be difficult.
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– Safety – No intrusive activities are required for implementation of this
alternative.

• Human health assessment – Restricting future development of the site
protects human health by preventing residential exposure to the previously
identified contaminants in soil at SWMU 37.  The residual risk remaining
onsite for soil results from soil contamination at concentrations below
military use CAOs (assuming a 10-4 risk level) but above residential use
CAOs.

• Environmental assessment – Although this alternative does not reduce
ecological risk, the SWERA concluded that the ecological risk at SWMU 37
does not warrant corrective measures.

• Administrative feasibility – Because SWMU 37 is to remain under U.S.
Army control, land use restrictions will be administered through the
installation’s real property planning board; therefore, this alternative is
considered to be administratively feasible.

• Cost – The estimated cost of implementing this corrective measures
alternative is $12,000.  Table A-15 (see Appendix A) presents the detailed
cost estimate.

8.3 RECOMMENDED  CORRECTIVE  MEASURES  ALTERNATIVE

Based on the above evaluation, Alternative 1 – land use restrictions – is
recommended as the preferred alternative for SWMU 37 because:

• It meets the requirements of UAC R315-101.
• It has been demonstrated at other sites.
• It is reliable and implementable.
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9.0 BOMB  WASHOUT  BUILDING  (SWMU  42)

Section 9.0 evaluates corrective measures alternatives for the Bomb Washout
Building (SWMU 42; Figure 9-1).  Data from the CMS Work Plan (Dames & Moore,
2000), the human health RA (Montgomery Watson, 1997), and the SWERA (Rust E&I,
1997) are also summarized below.

9.1 SUMMARY  OF  RAs  AND  CMS  WORK  PLAN

Figure 9-1 shows the layout and location of SWMU 42.  The Bomb Washout
Building (Building 539) is located in the southeastern portion of TEAD, north of the
Administration Area.  The building previously contained a demilitarization furnace for
small arms munitions; it was dismantled in 1960.

From the early 1940s until 1960, projectiles from small arms were burned in the
demilitarization furnace.  Lead from this process was reclaimed in troughs located
beneath the furnace.  Because the smokestack did not have air pollution controls, heavy
particulates settled into a “drop-out box” located on the roof.  When Building 539 was
cleaned, washwater was discharged via a steel-lined concrete flume that extends from the
northeast corner of the building.  The flume runs east-west approximately 10 feet north of
the building and discharges into an open ditch to the west.  The ditch extends
approximately 600 feet to a former unlined holding pond south of the main line railroad
tracks.  The pond, which is currently overgrown, is 50 feet in diameter and 1 to 2 feet
deep (Montgomery Watson, 1997).

Until recently, Building 539 was used for storage.  At the time of the Phase II RFI
(Montgomery Watson, 1997), it had been renovated.  It is now a vehicle washing and
staging facility for the U.S. Marine Corps.  A concrete parking area was added to the
south of the building, and a barbed wire fence was placed around the perimeter.

A second furnace, reportedly the same size as the one in Building 539, was
located approximately 225 feet to the north and operated during the same period.  It was
not enclosed, and was used to incinerate fuses and small munitions.  In addition, two
deactivation furnaces were located in Building 520 (located east of Building 539) from
the 1950s to 1967.  These two furnaces were used for popping primers and melting lead
for recycling; furnace emissions were exhausted through 25- to 30-foot-high smokestacks
(Crist and McIntyre, 1993).

The Phase II RFI (Montgomery Watson, 1997) identified unacceptable risks,
hazards, and blood lead levels to human health at SWMU 42 under the hypothetical
future residential land use scenario.  Therefore, according to EPA guidance and UAC
R315-101-6(c)(3), this SWMU is included in the CMS process, and corrective measures
must be evaluated.  In addition, unacceptable hazards and blood lead levels were
identified for the realistic future military and construction worker scenario.  Therefore,
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according to EPA guidance and UAC R315-101-6(d), active corrective measures are
evaluated at this site.

During the Phase II RFI (Montgomery Watson, 1997), surficial debris – including
demilitarized bullets, brass, slag, and ash – and numerous items of potential UXO were
encountered during a geophysical survey of a 38-acre field west and north of Building
539.  Seven test pits were excavated during the survey; sampling of two of the test pits
revealed no evidence of burial or soil disturbance below approximately 1 to 1.5 feet bgs.
However, several practice projectile rounds, cluster bomb submunition, and live small
arms ammunition were found in the test pits.  Appendix E presents the SWMU 42
geophysical survey results and the summary of explosive risk as presented in the Phase II
RFI.  Because UXO was encountered during the field investigations, this SWMU is
subject to the Munitions Rule.

No groundwater monitoring was conducted at SWMU 42.  However, according to
the Phase II RFI (Montgomery Watson, 1997), the site constituents are not expected to
affect groundwater based on the tendency of these constituents to adsorb to soil, low
precipitation rates, high evaporation rates, alkaline soil conditions, the fact that elevated
contaminant concentrations were generally limited to depths of 2 feet bgs or less, and
depth to groundwater (which is estimated to be 400 feet bgs).

The SWERA (Rust E&I, 1997) indicated that the contaminants detected in soil at
SWMU 42 “are likely to pose excessive or unacceptable risks to birds, mammals, soil
fauna, and plants.”  Thus, it recommended that the CMS consider ecological risks (in
addition to human health risks) in assessing corrective measures for the site.  Ecological
risk drivers are discussed in Appendix B.  As noted in Section 9.2, the evaluation of
corrective measures alternatives for SWMU 42 includes assessment of the ability of each
alternative to reduce ecological risks to acceptable levels.

The CMS Work Plan (Dames & Moore, 2000) identified COCs by comparing the
maximum concentration of each COPC identified in the Phase II RFI Report
(Montgomery Watson, 1997) to the respective quantitative CAO.  Based on this
evaluation, antimony, arsenic, beryllium, lead, thallium, 2,4-dinitrotoluene (2,4-DNT),
and dioxins/furans were determined to be COCs for surface soil.  The following table
shows the maximum concentrations and EPCs of the identified COCs in surface soil
compared to the CAOs:
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Bomb Washout Building (SWMU 42)

COC
(Surface Soil)

Maximum
Concentration

(µµg/g) EPC (µµg/g) CAO (µµg/g)

Antimony 5,300 390 160

Arsenic 77 21 32

Beryllium 3 0.6 1.5

Lead 100,000 12,000 1,800
Thallium 200 25 120

2,4-DNT 53 5.6 4.6

Dioxins/furans 3.1 × 10-5 1.5 × 10-5 1.5 × 10-5

Antimony, arsenic, and lead were also determined to the COCs for subsurface
soil.  The comparison between the maximum concentrations and EPCs of these
subsurface soil COCs and their respective CAOs is as follows:

Bomb Washout Building (SWMU 42)

COC
(Subsurface Soil)

Maximum
Concentration

(µµg/g) EPC (µµg/g) CAO (µµg/g)

Antimony 593 190 470

Arsenic 49 13 32
Lead 37,000 6,300 1,800

The COCs identified in surface and subsurface soil were evaluated in conjunction
with the results of the human health RA to determine whether active corrective measures
need to be evaluated.  As stated in the Phase II RFI (Montgomery Watson, 1997), the
human health RA used the EPC, which represents the likely concentration that an
individual would be exposed to by working in the area of the SWMU, to calculate human
health risks.  The EPC for each COC in both surface and subsurface soil was compared to
the respective CAO, as shown in the above tables.

Based on this comparison, which is described in detail in the CMS Work Plan
(Dames & Moore, 2000), the human health risks associated with arsenic, beryllium,
thallium, 2,4-DNT, and dioxins/furans in surface soil under the realistic future land use
scenario were concluded to be negligible.  It should be noted that the maximum
concentrations of 2,4-DNT and dioxins/furans are less than one-eighth of their CAOs if a
10-4 risk level is considered acceptable.  The EPCs for lead and antimony in surface soil
are approximately seven and 2.4 times as high as their respective CAOs.  In the case of
subsurface soil, the EPC for lead is approximately three and one-half times as high as the
CAO for lead, and the EPCs for antimony and arsenic are below their respective CAOs.
The detected concentrations of lead in surface and subsurface soil were estimated to
result in Depot and construction workers’ blood lead levels above the applicable CDC
target.  In addition, in the human health RA (Montgomery Watson, 1997), the EPCs for
antimony in both surface and subsurface soil were estimated to result in unacceptable HI
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values.  Based on these evaluations, the CMS Work Plan identified active corrective
measures (i.e., treatment technologies) as well as management measures to address the
elevated concentrations of lead and antimony in both surface and subsurface soil.

The extent of contamination at SWMU 42 was estimated in the CMS Work Plan
(Dames & Moore, 2000) and is shown on Figure 9-2.  Also highlighted are the COC
locations that helped define the areas and volumes of contaminated soil.

Based on the soil sampling data presented in detail in the Phase II RFI
(Montgomery Watson, 1997), the contaminated soil is assumed to extend to an average
depth of 3 feet bgs.  This is a conservative depth based on elevated antimony and lead in
surface and subsurface locations.  The total area of contaminated soil is estimated to be
31,800 ft2.  The total volume of contaminated soil is approximately 3,530 yd3.

In addition to the previously discussed quantitative CAOs, the CMS Work Plan
(Dames & Moore, 2000) presented qualitative CAOs for SWMU 42 to comply with UAC
R315-101, as follows:

• To protect other media from further degradation (i.e., to ensure that levels of
contamination do not increase beyond existing levels, per UAC R315-101-3).

• To protect human health and the environment in accordance with Federal,
State, and local regulatory requirements.

• To ensure that – if the current military land use scenario changes in the future
to residential or other use – appropriate measures are taken to adequately
protect human health and the environment.

The CMS Work Plan (Dames & Moore, 2000) identified four alternatives to
address lead and antimony in both surface and subsurface soil at the Bomb Washout
Building, as follows:
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SWMU 42 Corrective Measures Alternative

BOMB WASHOUT
BUILDING

Soil cover, fence, and land use restrictions
Install soil cover over impacted area
Periodically inspect and maintain cover and

existing fence
Impose land use restrictions to prevent residential

development

Excavation, solidification/stabilization, and land
use restrictions

Excavate contaminated soil
Fill and compact with clean soil
Solidify/stabilize excavated soil on post by mixing

with chemical reagents
Impose land use restrictions to prevent residential

development

Excavation, soil washing, and land use restrictions
Excavate contaminated soil
Treat excavated soil on post by soil washing and

segregate fine soil portion
Backfill excavation with treated soil, cover with

clean soil, and revegetate
Characterize, transport, and treat/dispose of

metals-contaminated soil off post in accordance
with U.S. Army protocols and State and Federal
regulations

Impose land use restrictions to prevent residential
development

Excavation, off-post treatment/disposal, and land
use restrictions

Excavate contaminated soil
Fill and compact with clean soil
Characterize, transport, and treat/dispose of

contaminated soil off post in accordance with
U.S. Army protocols and State and Federal
regulations

Impose land use restrictions to prevent residential
development

Because the Phase II RFI (Montgomery Watson, 1997) indicated that UXO may be
present at SWMU 42, UXO clearance operations are included in each of these
alternatives to ensure remediation worker safety.

Table 9-1 summarizes the risks to human health and the environment evaluated in
the Phase II RFI (Montgomery Watson, 1997) and the SWERA (Rust E&I, 1997), and
the corrective measures alternatives identified for SWMU 42 in the CMS Work Plan
(Dames & Moore, 2000).



TABLE  9-1

Summary of Phase II RFI, SWERA, and CMS Work Plan
Bomb Washout Building (SWMU 42)

Phase II RFI (Montgomery Watson, 1997)
SWERA (Rust

E&I, 1997)
CMS Work Plan

(Dames & Moore, 2000)

Human Health Risk Assessment (a)
Impacts to

Groundwater
Ecological

Risk COCs (b)
Corrective Measures

Alternative (c)
Hypothetical Future Residential

Land Use Scenario (d) Realistic Future Land Use Scenario (e)

Risk HI

Blood
Lead

Level (f) Risk HI

Blood
Lead

Level (f)

Adult 3××10-2 NE NE(g) Military 2×10-6 3 18.1

Child NE 200 54 Construction 3×10-6 4 16.2

None Potentially
Unacceptable

Surface soil:
Antimony
Arsenic
Beryllium
Lead
Thallium
2,4-DNT
Dioxins/furans

Subsurface soil:
Antimony
Arsenic
Lead

Soil cover, fence, and land use
restrictions

Excavation, solidification/
stabilization, and land use
restrictions

Excavation, soil washing, and
land use restrictions

Excavation, off-post treatment/
disposal, and land use
restrictions

(a) Risks, HIs, and blood lead levels that are above comparison levels appear in bold type.
(b) Arsenic, beryllium, thallium, 2,4-DNT, and dioxins/furans result in negligible risk to human health.  The corrective measures evaluated in the CMS Report focus on lead and

antimony contamination only.
(c) The selected corrective measures alternative appears in bold italic type
(d) EPA guidance and UAC R315-101-5.2(b)(1) require evaluation of the hypothetical future land use scenario.  Because risks and HIs are greater than 1×10-6 and 1.0,

respectively, EPA guidance and UAC R315-101-6(c)(3) indicate that a CMS must be performed.
(e) EPA guidance and UAC R315-101-5.2(b)(2) require evaluation of the realistic future land use scenario.  Because the HI is above the regulatory goal of  1.0,  UAC R315-101-

6(d) indicates that active corrective measures must be evaluated.
(f) Blood lead levels are expressed as micrograms per deciliter (µg/dL) for 95 percent of the population (should not exceed 10 µg/dL).
(g) NE = pathway incomplete or not evaluated; see CMS Work Plan (Dames & Moore, 2000).
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9.2 DETAILED  EVALUATION  OF  CORRECTIVE  MEASURES  ALTER-
NATIVES

Section 9.2 evaluates the four corrective measures alternatives for the Bomb
Washout Building (SWMU 42).  Each of the alternatives includes land use restrictions,
which are described in detail in Section 9.2.1; and UXO clearance, which is described in
the CMS Work Plan (Dames & Moore, 2000).  A UXO clearance must be performed
over the areas where corrective actions will occur (including all access routes).  The land
use restrictions will include a notation that prohibit Depot worker activities from
occurring at the site unless ordnance personnel have performed a UXO clearance for the
intended area of use.

9.2.1 Alternative 1 – Soil Cover, Fence, and Land Use Restrictions

This corrective measures alternative includes consolidating the contaminated soil
at SWMU 42, as shown on Figure 9-2, and placing it in the former ditch and holding
pond area prior to installation of the soil and PVC liner cover.  A UXO clearance is
performed before work begins.  Four separate areas of contaminated soil are located in
unpaved portions of the site.  It is assumed that the contaminated soil in the three isolated
areas – with an estimated total area of 15,650 ft2 and total volume of 1,740 yd3 – is
excavated and placed in the ditch/holding pond area.  Confirmation samples are collected
from these areas only, and analyzed for lead and antimony.  Excavation and confirmatory
sampling continue until the quantitative CAOs for these metals are achieved.  The
excavated areas are then backfilled with clean soil from an on-post borrow pit.  The
backfilled areas will be graded and covered with vegetation to prevent surface water
ponding and to minimize erosion.  (Two other areas of contaminated soil are located at
SB42003 (2,650 ft2), which is already paved and beneath the floor of Building 539 and
the paved surface surrounding the building.  This soil left in place.  The paved surfaces in
the vicinity of these two areas are inspected and repaired as necessary to ensure that the
contaminants are effectively contained.)

After consolidating the soil in the ditch/holding pond, additional clean soil is used
to fill the depression (raising it to approximately grade level); and a PVC liner and a 1-
foot-thick soil cover is placed over this area, which is estimated to be 13,500 ft2.  The soil
cover is constructed using clean soil from an on-post borrow pit, and the soil is placed in
engineered, compacted lifts.  The cover is graded for positive drainage at a minimum
slope of 2 percent and vegetated with grass or similar native species to minimize erosion.
The cap shall be designed and installed to prevent the formation of channels of water
under the cap and prevent contaminant migration due to drainage culverts.  The SWMU
42 area is already surrounded by a barbed wire fence.  Annual inspections are conducted
to verify that the soil cover and fence have not been damaged.  The soil cover and fence
are maintained as necessary.

In addition, this alternative also includes land use restrictions to prevent future
residential development at SWMU 42.  Land use restrictions would be incorporated into
TEAD’s master land use plan.  This plan also calls for inspections and monitoring to
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ensure the restrictions are being observed.  Because U.S. Army regulations direct that all
revisions to this plan be evaluated with regard to potential impacts to human health and
the environment, authorization for another (i.e., nonmilitary) use of SWMU 42 requires
the resolution of conflicts between identified risks and hazards and proposed changes in
land use at the site.  The land use restrictions will state that contamination removal must
be evaluated if the property changes ownership or is used for any purpose that could
disturb the cover.  The land use restrictions will include a notation that prohibit Depot
worker activities from occurring at the site unless ordnance personnel have performed a
UXO clearance for the intended area of use (clearance will have occurred in the areas
affected by the corrective measure).  The SWMU will have signage posted to warn of
UXO potential and stating the access restrictions.  In addition, the entire TEAD facility is
secured by fences and patrolled by guards.

The real property planning board has authority over land use at the base, and is
responsible for developing, enforcing, and modifying the installation’s master land use
plan.  The authority of the board is derived from the responsible major Army command
(i.e., OSC), which has specific oversight functions.  These responsibilities include
approving the installation’s master land use plan and any proposed changes.  Appendix C
of the CMS Work Plan (Dames & Moore, 2000) presents a more detailed description of
land use restrictions.

Alternative 1 – soil cover, fence, and land use restrictions – is evaluated as
follows:

• Technical evaluation

– Performance – The installation/maintenance of a soil cover and fence
and the application of land use restrictions comply with UAC-R315-101-
3, the “Principle of Non-Degradation,” by preventing the migration of
lead and antimony from soil to other environmental media.  Although the
cover is not a permanent remedy and the soil containing lead and
antimony concentrations above the quantitative CAOs for these COCs is
left in place, Alternative 1 achieves the qualitative CAOs developed in
the CMS Work Plan (Dames & Moore, 2000) by preventing human
exposure to the contaminated soil.  This alternative is applicable to both
site and contaminant characteristics; as long as the soil cover and fence
are properly maintained, it meets the identified CAOs with no decrease
in effectiveness over time.

– Reliability – Maintenance and annual inspection of the soil cover and
fence are required to ensure the long-term effectiveness of this
alternative.  No Depot worker exposure to the identified contamination
will occur while the soil cover and fence are in place.  Although land use
restrictions are effective over the long term and have been implemented
at many sites with positive results, they do not permanently remove site
contamination.  Alternative 1 does not require the management of waste
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materials or long-term environmental monitoring.  Some degree of long-
term liability is associated with the contaminated soil covered but still
remaining onsite.

– Implementability – Equipment and materials required for excavating the
contaminated soil from the isolated affected areas, placing the soil in the
ditch/holding pond area, and installing/maintaining the soil cover and
fence are readily available.  Continuing land use restrictions at this site
should not be difficult because the specified future land use for SWMU
42 is continued military use.  Approximately 2 months is required to
complete site construction activities and to achieve the qualitative CAOs.

– Safety – This alternative poses low short-term risks to onsite workers,
primarily because of the excavation and handling of contaminated soil
and potential UXO.  Such exposure may occur during excavation of soil
at the isolated affected areas, or during on-post transport and placement
of the soil in the ditch/holding pond area.  However, Alternative 1
includes appropriate precautionary measures, as necessary (e.g., UXO
clearance, dust suppression and personal protective equipment).

• Human health assessment – Placing a soil cover over the ditch/holding pond
area, maintaining a fence, and restricting future development of the site
protect human health by preventing both short- and long-term exposure to
contaminated soil.  The residual risk remaining onsite for soil results from
soil contamination at concentrations below military use CAOs but above
residential use CAOs.

• Environmental assessment – The soil cover is expected to reduce the risk to
ecological receptors at SWMU 42 by reducing exposure of the receptors to
COPCs at the site.  Alternative 1 is estimated to reduce the identified risks to
passerine birds, deer mice, jackrabbits, soil fauna, and plants by 80, 71, 77,
80, and 78 percent, respectively.  With these reductions, the site is estimated
to present a low ecological risk to all receptors in accordance with the
definitions and methodology of the SWERA (Rust E&I, 1997).

• Administrative feasibility – By preventing exposure to contaminated soil, this
alternative complies with applicable Federal and State laws and regulations,
including the requirements of UAC R315-101.  Contaminated soil is
excavated in accordance with UAC R307-12, Fugitive Emissions and
Fugitive Dust.

• Cost – The estimated present worth cost of implementing Alternative 1 is
$520,000.  Table A-16 (see Appendix A) presents the detailed cost estimates.
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9.2.2 Alternative 2 – Excavation, Solidification/Stabilization, and Land Use
Restrictions

This corrective measures alternative includes excavation of the affected soil (see
Figure 9-2) using an excavator, backhoe, or similar equipment.  As discussed in Section
9.1, the estimated total area and volume of contaminated soil to be excavated are 31,800
ft2 and 3,530 yd3, respectively.  The affected areas shown on Figure 9-2 are to be
excavated to an average depth of 3 feet.  This alternative includes the collection of
confirmatory soil samples from the floor and each sidewall of the excavation, and
analysis for lead and antimony.  Excavation and confirmatory sampling continue until the
quantitative CAOs for these metals are achieved.

The metals-contaminated soil is transported to an on-post location (agreed to by
the Army and regulatory agencies), where it is solidified/stabilized and placed in a
CAMU at SWMU 12/15 (Known Releases).  In this process, cement or other chemicals
or a proprietary binding agent is used to solidify and stabilize the homogenized soil.  A
cement-based process is selected for Alternative 2 because of its versatility in
immobilizing metals.  Pretreatment optimization, performed as part of the alternative,
may indicate that another solidification/stabilization agent is more effective.  TCLP is
used to evaluate the effectiveness of stabilization.  The stabilized soil that meets TCLP
standards is then placed within the CAMU, where it is allowed to cure in place.

The objective of solidification/stabilization is to treat the contaminated soil to
below applicable regulatory levels (e.g., TCLP).  Pretreatment testing is required to
evaluate the effectiveness of the technology and to obtain optimum design criteria.
Confirmation sampling verifies that the soil is stabilized and regulatory levels are met.
Clean soil from an on-post borrow area is backfilled into excavated areas, which are
graded and covered with vegetation to prevent surface water ponding and to minimize
erosion.

Pretreatment optimization is required prior to final design of the
solidification/stabilization alternative to evaluate the effectiveness of this technology on
the metals-contaminated soil from the site, and to select the stabilization reagent
formulation.  TCLP tests are conducted to evaluate the ability of the solidification/
stabilization process to convert the contaminated soil to a nonhazardous material in
accordance with RCRA.  The tests are expected to produce information on the strength,
durability, volume increase, and long-term integrity of the stabilized material, and on
design criteria for the treatment process.  For purposes of the CMS, it is assumed that
Portland cement is the primary reagent to be used, and that the volume increase due to
treatment of the soil is 20 percent.  Five-year inspections – to include sample collection
and analysis – are conducted to confirm the long-term effectiveness of the solidification/
stabilization process.

Alternative 2 also includes land use restrictions to prevent future residential
development at SWMU 42, as described in Section 9.2.1, and UXO clearance prior to any
excavation activities.
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Alternative 2 – excavation, solidification/stabilization, and land use restrictions –
is evaluated as follows:

• Technical evaluation

– Performance – The treatment of contaminated soil by solidification/
stabilization and the application of land use restrictions comply with
UAC-R315-101-3, the “Principle of Non-Degradation,” by preventing
the migration of lead and antimony from soil to other environmental
media.  The qualitative CAOs developed in the CMS Work Plan
(Dames & Moore, 2000) are expected to be achieved by protecting
human health and the environment as a result of the immobilization of
these metals in the treated soil.  This alternative is applicable to both site
and contaminant characteristics and is likely to meet the identified CAOs
with no decrease in effectiveness over time.  In addition, the land use
restrictions limit future residential development and potential exposure to
lead and other contaminants in untreated soil at the site.

This alternative requires pretreatment testing to confirm the effectiveness
of solidification/stabilization for classifying the metals-contaminated soil
as nonhazardous based on TCLP test results.  Although solidification/
stabilization is considered to be a permanent treatment process, there is a
potential for the eventual breakdown of the material and release of
contained metals.  The pretreatment optimization is expected to more
clearly quantify this potential.

– Reliability – Solidification/stabilization and land use restrictions are
expected to be effective over the long term and have been implemented
effectively at many sites.  Management of waste materials is limited to
contaminated soil.  Pretreatment testing confirms whether solidification/
stabilization can achieve the CAOs.  Land use restrictions prevent future
residential exposure to contaminated soil at the site.  Some degree of
long-term liability may be associated with return of the stabilized soil to
the CAMU at SWMU 12/15 (Known Releases).  Five-year inspections
are conducted to confirm the long-term effectiveness of the
solidification/stabilization process.

– Implementability – Excavation equipment for this alternative is readily
available; however, the number of vendors with experience in using this
treatment method for contaminated soil may be limited.  Because
Alternative 2 requires excavation, the presence of subsurface utilities
may also affect its implementation.  Continuing land use restrictions at
this site should not be difficult because the specified future land use for
SWMU 42 is continued military use.  Approximately 2 to 3 months is
required to complete the excavation, solidification/stabilization, and
backfilling activities, and to meet the CAOs.
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– Safety – This alternative poses low short-term risks to onsite workers,
who may be exposed to contaminated soil during excavation and
solidification/stabilization operations and due to potential UXO.
However, it includes appropriate precautionary measures, as necessary
(e.g., UXO clearance, dust suppression and personal protective
equipment).

• Human health assessment – Excavating and solidifying/stabilizing
contaminated soil, and restricting future residential development of the site,
protect human health by preventing both short- and long-term exposure to
untreated soil.  The residual risk remaining onsite for soil results from soil
contamination at concentrations below military use CAOs but above
residential use CAOs.

• Environmental assessment – The risk to ecological receptors at SWMU 42 is
reduced by treating the contaminated soil and placing the solidified/stabilized
soil in an offsite CAMU.  Alternative 2 is estimated to reduce the identified
risks to passerine birds, deer mice, jackrabbits, soil fauna, and plants by 80,
71, 77, 80, and 78 percent, respectively (see Appendix B).  With these
reductions, the site is estimated to present a low ecological risk to the above
receptors in accordance with the definitions and methodology of the SWERA
(Rust E&I, 1997).

• Administrative feasibility – This alternative likely complies with applicable
Federal and State laws and regulations, including the requirements of UAC
R315-101, by treating affected soil, thereby reducing the risk to human
health.  Contaminated soil is excavated in accordance with UAC R307-12,
Fugitive Emissions and Fugitive Dust.  Obtaining permission to place
stabilized soil at SWMU 12/15 may present administrative difficulties.

• Cost – The estimated present worth cost of implementing this corrective
measures alternative is $1,280,000.  Table A-17 (see Appendix A) presents
the detailed cost estimate.

9.2.3 Alternative 3 – Excavation, Soil Washing, and Land Use Restrictions

This corrective measures alternative includes excavation of the affected soil (see
Figure 9-2) using an excavator, backhoe, or similar equipment.  As discussed in Section
9.1, the estimated total area and volume of contaminated soil to be excavated are 31,800
ft2 and 3,530 yd3, respectively.  The areas shown on Figure 9-2 are to be excavated to an
average depth of 3 feet.  This alternative includes the collection of confirmatory soil
samples from the floor and each sidewall of the excavation, and analysis for lead and
antimony.  Excavation and confirmatory sampling continue until the quantitative CAOs
for these metals are achieved.
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Prior to onsite soil washing, the excavated soil from the affected areas is blended
and stockpiled.  The first step of soil washing is separation of the contaminated soil into
coarse and fine fractions.  Screens are used to remove large rocks and other debris; water
or proprietary solution is then added to a trommel or other size classification device,
where the soil is separated into coarse- and fine-grained particles.

Most of the lead and antimony present in the contaminated soil is concentrated in
the fines, which may be further treated using an acid leach.  However, if the fines cannot
be treated to cleanup objectives, the soil is sent offsite for treatment/disposal.  Because
the concentrations of lead and antimony are expected to be high, it is assumed that the
fines are classified as hazardous waste in accordance with applicable RCRA (i.e., TCLP
test) criteria, and that they are shipped off post for disposal at a Subtitle C hazardous
waste landfill.  The fines are expected to require pretreatment (i.e., solidification/
stabilization) at the selected TSDF facility to comply with RCRA LDRs prior to disposal
in the landfill.

Large rocks, debris, and coarse-grained particles that meet applicable TCLP levels
for the above contaminants are returned to the areas from which they were excavated.  In
addition, clean soil from an on-post borrow area is backfilled in the excavated areas, as
necessary.  The backfilled areas are then graded and covered with a 6 inch vegetated soil
cover built to prevent surface water ponding and to minimize erosion.  If the soil
washwater or proprietary solution contains excessive amounts of lead or other
contaminants, it is treated onsite using ion exchange resins or another appropriate
treatment method.

Pretreatment testing is required prior to final design of this alternative to evaluate
the effectiveness of this technology on soil from SWMU 42 and to develop optimal
process design criteria.

Alternative 3 also applies land use restrictions to prevent future residential
development at SWMU 42, as described in Section 9.2.1, and UXO survey and clearance
prior to excavation activities.

Alternative 3 – excavation, soil washing, and land use restrictions – is evaluated
as follows:

• Technical evaluation

– Performance – Excavation and soil washing of contaminated soil is
likely to meet both the quantitative and qualitative CAOs (see Section
9.1) developed in the CMS Work Plan (Dames & Moore, 2000).  This
alternative complies with UAC-R315-101-3, the “Principle of Non-
Degradation,” by treating the contaminated soil.  In addition, land use
restrictions prevent future residential development and potential
exposure to residual contaminants in soil.  Alternative 3 meets the
identified CAOs with no decrease in effectiveness over time.  However,
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the effectiveness of soil washing needs to be determined by pretreatment
testing.  If the percentage of fines in the contaminated soil is greater than
approximately 30 percent, the effectiveness of this process may be
limited.

– Reliability – Soil washing and land use restrictions are effective over the
long term, and have been implemented effectively at many sites.
Alternative 3 eliminates Depot worker and future construction worker
exposure to contaminated soil at the site, and prevents potential future
residential exposure to residual contaminants.  After the washed material
has been backfilled in the excavated areas, no additional management of
waste materials or long-term environmental monitoring is required.
Some degree of long-term liability is associated with the placement of
contaminated soil in a landfill.

– Implementability – Equipment for excavation and soil washing are
readily available, and a Subtitle C landfill and TSDF are located within
100 miles of TEAD.  Because this alternative requires excavation, the
possible presence of subsurface utilities may affect its implementation.
Continuing land use restrictions at this site should not be difficult
because the specified future land use for SWMU 42 is continued military
use.  The number of vendors experienced in using this treatment
technology is limited.  Approximately 2 to 3 months is required to
complete the excavation, soil washing, and backfilling activities, and to
meet the CAOs.

– Safety – Alternative 3 poses moderate short-term risks to off-post
residential communities and onsite workers.  Residential communities
may be exposed to contaminated soil during transportation and off-post
treatment/disposal of residuals.  Onsite workers may be exposed to
contaminated soil during excavation, soil washing, and other soil-
handling activities, and UXO may exist at the site.  However, this
alternative includes appropriate precautionary measures, as necessary
(e.g., UXO clearance, dust suppression, and personal protective
equipment).

• Human health assessment – Excavating and washing contaminated soil, and
restricting future development of the site, protect human health by preventing
both short- and long-term exposure to contaminated soil.  The residual risk
remaining onsite for soil results from soil contamination at concentrations
below military use CAOs but above residential use CAOs.

• Environmental assessment—The risk to ecological receptors at SWMU 42 is
reduced by using soil washing to treat the contaminated soil – which
decreases the concentrations of lead and other COPCs – and returning the
cleaned soil to excavated areas.  Alternative 3 is estimated to reduce the
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identified risks to passerine birds, deer mice, jackrabbits, soil fauna, and
plants by 72, 59, 59, 46, and 51 percent, respectively.  With these reductions,
the site is estimated to present low-to-moderate ecological risks to the above
receptors in accordance with the definitions and methodology of the SWERA
(Rust E&I, 1997).

• Administrative feasibility – This alternative complies with applicable Federal
and State laws and regulations, including the requirements of UAC R315-
101, by using soil washing to reduce the concentrations of the metal
contaminants in soil.  Because the concentrations of lead and antimony in soil
are reduced to meet the applicable quantitative CAOs for these metals,
Alternative 3 meets the human health risk criterion under UAC R315-101-6.
Contaminated soil is excavated in accordance with UAC R307-12, Fugitive
Emissions and Fugitive Dust.  The excavated soil that is shipped off post is
transported in accordance with DOT regulations.

• Cost – The estimated present worth cost for implementing Alternative 3 is
$1,630,000.  Table A-18 (see Appendix A) presents the detailed cost
estimate.

9.2.4 Alternative 4 – Excavation, Off-Post Treatment/Disposal, and Land Use
Restrictions

This corrective measures alternative includes excavation of the affected soil (see
Figure 9-2) using an excavator, backhoe, or similar equipment.  As discussed in Section
9.1, the estimated total area and volume of contaminated soil to be excavated are 31,800
ft2 and 3,530 yd3, respectively.  The areas shown on Figure 9-2 are to be excavated to an
average depth of 3 feet.  This alternative includes the collection of confirmatory soil
samples from the floor and each sidewall of the excavation, and analysis for lead and
antimony.  Excavation and confirmatory sampling continue until the quantitative CAOs
for these metals are achieved.

The excavated soil undergoes a soil profile analysis to determine if the soil
exhibits a listed or characteristic RCRA hazardous waste.  A preliminary review of the
site contaminants and potential waste processes contributing to the contamination at
SWMU 42 suggest that the metals in soil are not listed wastes.  However, the
contaminant data suggests that lead will exceed TCLP regulatory levels and the soil will
therefore exhibit a RCRA characteristic waste.  A final waste determination will be made
during the corrective action phase.  A review of other regulations (e.g., State of Utah,
DOT) and additional testing (e.g., TCLP) will be necessary to make this determination

If the soil is classified as containing a hazardous waste in accordance with RCRA
or other applicable criteria, it is transported to an off-post Subtitle C hazardous waste
landfill for direct disposal (if concentrations meet LDR guidelines) or to a TSDF for
treatment prior to disposal.  For purposes of this CMS, it is assumed that the
contaminated soil is sent to a TSDF for pretreatment by solidification/stabilization to
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comply with applicable RCRA LDRs prior to disposal in the landfill.  However, if the
soil profile results are acceptable, the soil could be sent to an off-post Subtitle D landfill
for disposal.  The excavated soil is transported and manifested in compliance with
applicable regulations.  Clean soil from an on-post borrow site is backfilled in the
excavated areas, upon which are placed graded vegetative covers to prevent surface water
ponding and to minimize erosion.

Alternative 4 also includes land use restrictions to prevent future residential
development at SWMU 42, as described in Section 9.2.1, and UXO survey and clearance
prior to excavation of soil.

Alternative 4 – excavation, off-post treatment/disposal, and land use restrictions –
is evaluated as follows:

• Technical evaluation

– Performance – Excavation and off-post treatment/disposal of
contaminated soil meet both the qualitative and quantitative CAOs (see
Section 9.1) developed in the CMS Work Plan (Dames & Moore, 2000).
This alternative also complies with UAC-R315-101-3, the “Principle of
Non-Degradation,” by removing the contaminated soil from the site.
Alternative 4 meets the identified CAOs with no decrease in
effectiveness over time.  In addition, land use restrictions prevent future
residential development of SWMU 42 and potential exposure to residual
contaminants in soil.

– Reliability – Excavation and off-post treatment/disposal, and land use
restrictions, are effective over the long term and have been implemented
effectively at many sites.  Alternative 4 eliminates Depot worker and
future construction worker exposure to contaminated soil at the site, and
prevents potential future residential exposure to residual contaminants.
No management of waste materials or long-term environmental
monitoring is required at SWMU 42.  However, some degree of long-
term liability is associated with the disposal of contaminated soil in an
off-post landfill.  Management and monitoring are required at the
landfill.

– Implementability – Excavation equipment for this alternative is readily
available, and a Subtitle C landfill and TSDF are located within 100
miles of TEAD.  Because Alternative 4 requires excavation, the possible
presence of subsurface utilities may affect its implementation.
Continuing land use restrictions at this site should not be difficult
because the specified future land use for SWMU 42 is continued military
use.  Approximately 1 month is required to complete the excavation, off-
post transportation/disposal activities, and backfilling, and to meet the
CAOs.
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– Safety – Alternative 4 poses moderate short-term risks to off-post
residential communities and onsite workers.  Residential communities
may be exposed to contaminated soil during transportation and off-post
treatment/disposal of the soil.  Onsite workers may be exposed to
contaminated soil during excavation and other soil-handling activities,
and UXO may be present at the site.  However, this alternative includes
appropriate precautionary measures, as necessary (e.g., UXO clearance,
dust suppression, and personal protection equipment).

• Human health assessment – Excavation and off-post treatment/disposal of
contaminated soil, and restriction of future residential development of the
site, protect human health by preventing both short- and long-term exposure
to soil.  The residual risk remaining onsite for soil results from soil
contamination at concentrations below military use CAOs but above
residential use CAOs.

• Environmental assessment – Excavation and off-post treatment/disposal of
contaminated soil reduce the risk to ecological receptors by removing the
contaminated soil from the site.  Alternative 4 is estimated to reduce the
identified risks to passerine birds, deer mice, jackrabbits, soil fauna, and
plants by 80, 71, 77, 80, and 78 percent, respectively.  With these reductions,
the site is estimated to present a low ecological risk to each of the above
receptors in accordance with the definitions and methodology of the SWERA
(Rust E&I, 1997).

• Administrative feasibility – Alternative 4 complies with applicable Federal
and State laws and regulations, including the requirements of UAC R315-
101, by removing the affected soil from the site.  Because all soil containing
lead and antimony levels above the CAOs for these metals is excavated and
removed from SWMU 42, this alternative meets the human health risk
criteria under UAC R315-101-6.  Contaminated soil is excavated in
accordance with UAC R307-12, Fugitive Emissions and Fugitive Dust.  The
excavated soil is transported in accordance with DOT regulations.

• Cost – The estimated present worth cost of implementing Alternative 4 is
$2,120,000.  Table A-19 (see Appendix A) presents the detailed cost
estimate.

9.3 COMPARATIVE  ANALYSIS  OF  CORRECTIVE  MEASURES  ALTER-
NATIVES

Table 9-2 and the text below summarize the comparative analysis of the four
corrective measures alternatives developed for the Bomb Washout Building (SWMU 42).



TABLE 9-2

Comparative Analysis of Corrective Measures Alternatives
Bomb Washout Building (SWMU 42) (a)

Technical Evaluation

Corrective Measures Alternative Performance Reliability Implementability Safety

Human
Health

Assessment
Environmental

Assessment
Administrative

Feasibility Cost

1 - Soil cover, fence, and land use
restrictions

Moderate Moderate High Moderate High High High $520,000

2 - Excavation, solidification/
stabilization, and land use
restrictions

Moderate Moderate Moderate Moderate High High Moderate $1,280,000

3 - Excavation, soil washing, and
land use restrictions

Moderate Moderate Moderate Low High Moderate Moderate $1,630,000

4 - Excavation, off-post treatment/
disposal, and land use
restrictions

High High High Low High High High $2,120,000

(a)  Rankings indicate how well each alternative meets the evaluation criteria, relative to other alternatives.
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• Technical evaluation

– Performance – Alternative 4 (excavation, off-post treatment/disposal,
and land use restrictions) meets both the qualitative and quantitative
CAOs and is rated high with respect to performance.  Alternative 2
(excavation, solidification/stabilization, and land use restrictions) and
Alternative 3 (excavation, soil washing, and land use restrictions) meet
both the qualitative and quantitative CAOs, but require pretreatment
testing and are rated moderate with respect to performance.  Alternative
1 (soil cover, fence, and land use restrictions) is rated moderate for
performance because it is not a permanent remedy and it only meets the
CAOs if the cover is properly maintained.

– Reliability – Alternative 4 is rated high for reliability because the
technologies have been proven effective at other sites, and no O&M
activities or long-term monitoring is required.  Alternative 1 is rated
moderate because it does not permanently remove site contamination,
and it requires annual inspection and maintenance of the fence and soil
cover.  Alternatives 2 and 3 are rated moderate because pretreatment
testing is required to further evaluate their effectiveness and permanence,
and 5-year site inspections are recommended to ensure the long-term
effectiveness of the solidification/stabilization process.

– Implementability – Alternatives 1  and 4 are rated high because they are
easy to implement.  Equipment, materials, and contractors required for
implementation are readily available locally.  It is estimated that
Alternative 1 could be completed within 4 to 6 weeks and Alternative 4
within 1 month.  Alternatives 2 and 3 are rated moderate because there
are fewer contractors experienced in performing these treatment
processes.  It is estimated that Alternatives 2 and 3 require 2 to 4 months
for implementation.

– Safety – Alternative 1 is rated moderate for safety because it requires
UXO clearance, limited excavation and handling of contaminated soil,
and no off-post transport of hazardous materials; it presents no
significant short-term risk to off-post residential communities or on-post
workers.  Alternative 2 is rated moderate because it requires UXO
clearance, and involves the excavation and treatment of contaminated
soil; it does not include the off-post transport of hazardous materials.
Because Alternatives 3 and 4 require UXO clearance, and involve the
excavation and handling of contaminated soil, and the off-post shipment
of either the soil or the soil-washing treatment residuals to a Class C
landfill or TSDF, they are rated low.

• Human health assessment – Alternatives 1, 2, 3, and 4 are protective of
human health.  Alternative 1 protects human health by containing the COCs
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at the site beneath the soil cover.  Alternative 2 prevents both short- and long-
term exposure to untreated soil through solidification/stabilization.
Alternative 3 uses soil washing to reduce COC concentrations in the
impacted soil.  Alternative 4 removes the contaminated soil from SWMU 42.
Each of these alternatives receives a high rating for protection of human
health.

• Environmental assessment – Alternative 1 is rated high for environmental
protection because the soil cover minimizes the exposure of ecological
receptors to contaminants at the site.  Alternatives 2 and 4 are also rated high
because excavation and removal of the contaminated soil are estimated to
reduce the risks to ecological receptors to a low level.  Alternative 3 is rated
moderate because soil washing is estimated to result in low-to-moderate risks
to ecological receptors.

• Administrative feasibility – Alternatives 1 and 4 are rated high for
administrative feasibility because they meet the requirements of UAC R315-
101.  Alternatives 2 and 3 receive a moderate rating; though they are
expected to meet the requirements of this regulation, they may require a
RCRA treatment permit.

• Cost – Of the four corrective measures alternatives, Alternative 1 has by far
the lowest cost, estimated to be $520,000.  The estimated costs of
Alternatives 2, 3, and 4 are $1,280,000, $1,630,000, and $2,120,000,
respectively.

9.4 RECOMMENDED  CORRECTIVE  MEASURES  ALTERNATIVE

Based on the comparative analysis presented in Section 9.3, Alternative 1 – soil
cover, fence, and land use restrictions – is recommended as the preferred alternative for
SWMU 42 because:

• It meets the qualitative CAOs, including protection of human health and the
environment and compliance with the “Principle of Non-Degradation” under
UAC R315-101-3.

• It has been demonstrated at other sites.

• It is reliable and easy to implement.

• It is safer to implement than the other corrective measures alternatives
because it requires minimal excavation and handling of contaminated soil.

• It presents low ecological risks.
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• It can be implemented at a much lower cost than the other corrective
measures alternatives.
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10.0 STORMWATER  DISCHARGE  AREA  (SWMU  45)

Section 10.0 evaluates corrective measures alternatives for the Stormwater
Discharge Area (SWMU 45; Figure 10-1).  Data from the CMS Work Plan (Dames &
Moore, 2000), the human health RA (Montgomery Watson, 1997), and the SWERA
(Rust E&I, 1997) are also summarized below.

10.1 SUMMARY  OF  RAs  AND  CMS WORK  PLAN

As shown on Figure 10-1, the Stormwater Discharge Area (SWMU 45) is located
approximately 2,500 feet northwest of the Administration Area.  This site covers
approximately 4.3 acres, which includes an 2-acre area around an unlined earthen basin
and a 10-foot-wide corridor along associated pipelines from the Administration Area’s
stormwater collection system.  Stormwater has been discharged to SWMU 45 since
TEAD’s construction in 1942.  The storm drain system consists of 10,000 linear feet of
subsurface pipelines, which are included in the SWMU boundary.  Although no industrial
operations were performed at the site, it received discharges from the carpenter shop, sign
shop, motor pool, rail shop, and pesticide storage area.  During the Phase II RFI, ponded
stormwater was observed, though it dries up during the summer months.

The Phase II RFI (Montgomery Watson, 1997) identified unacceptable risks,
hazards, and blood lead levels to human health at SWMU 45 under the hypothetical
future residential land use scenario.  Therefore, according to EPA guidance and UAC
R315-101-6(c)(3), this SWMU is included in the CMS process, and corrective measures
must be evaluated.  However, the human health RA concluded that SWMU 45 presents
no unacceptable risk to current Depot workers or future construction workers.  In
addition, because the assumed future land use is continued military use, there is no
unacceptable risk under the realistic future land use scenario.  Although the hypothetical
future residential land use scenario presents unacceptable risks, the realistic future land
use scenario presents no unacceptable risks; therefore, management measures are
evaluated according to UAC R315-101-1(b)(4).

Groundwater samples were collected from three monitoring wells at SWMU 45
during the Phase II RFI (Montgomery Watson, 1997).  It was determined that
groundwater components are naturally occurring and that the discharge pond has not
affected this medium.  In addition, the Phase II RFI concluded that the site constituents
detected in the soil, sediment, and surface water are not expected to affect groundwater
based on their relatively low concentrations, alkaline soil conditions, and depth to
groundwater (which is approximately 350 feet bgs).

The SWERA (Rust E&I, 1997) indicated that the site poses a moderate ecological
risk, but that remediation would damage valuable wildlife habitat.  For this reason, no
corrective measures were recommended to reduce ecological risk at SWMU 45.
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In summary, under the military land use scenario at SWMU 45, there are no
unacceptable risks or hazards to either human health or the environment; based on this
evaluation, management measures are identified per UAC R315-101-1(b)(4).  The CAO
for SWMU 45 is to ensure that – if the future land use changes – appropriate measures
are taken to adequately protect human health and the environment.

The CMS Work Plan (Dames & Moore, 2000) identified the following corrective
measures alternative for the Stormwater Discharge Area:

SWMU 45 Corrective Measures Alternative

STORMWATER
DISCHARGE
AREA

Land use restrictions
Impose restrictions to prevent residential
development

Table 10-1 summarizes the risks to human health and the environment evaluated
in the Phase II RFI (Montgomery Watson, 1997) and the SWERA (Rust E&I, 1997), and
the corrective measures alternatives identified for SWMU 45 in the CMS Work Plan
(Dames & Moore, 2000).

10.2 DETAILED  EVALUATION  OF CORRECTIVE  MEASURES  ALTER-
NATIVE

This corrective measures alternative involves the application of land use
restrictions to ensure that the current land use (i.e., military) does not change to
residential or other unauthorized use in the future.  Alternative 1 includes no active
corrective measures.

These restrictions would be incorporated into TEAD’s master land use plan.  This
plan also calls for inspections and monitoring to ensure the restrictions are being
observed.  Because U.S. Army regulations direct that all revisions to this plan be
evaluated with regard to potential impacts to human health and the environment,
authorization for another (i.e., nonmilitary) use of SWMU 45 requires the resolution of
conflicts between identified risks and hazards and proposed changes in land use at the
site.

The real property planning board has authority over land use at the base, and is
responsible for developing, enforcing, and modifying the installation’s master land use
plan.  The authority of the board is derived from the responsible major Army command
(i.e., OSC), which has specific oversight functions.  These responsibilities include
approving the installation’s master land use plan and any proposed changes.  Appendix C
of the CMS Work Plan (Dames & Moore, 2000) presents a more detailed description of
land use restrictions.



MAIN RAILROAD LINE

OF GROUNDWATER FLOW
APPROXIMATE DIRECTION 

STORMWATER
DISCHARGE
AREA

PIPELINES
STORMWATER

AREA
ADMINISTRATION

FIGURE 10-1
STORMWATER DISCHARGE AREA

(SWMU 45)
TOOELE ARMY DEPOT



TABLE  10-1

Summary of Phase II RFI, SWERA, and CMS Work Plan
Stormwater Discharge Area (SWMU 45)

Phase II RFI (Montgomery Watson, 1997)
SWERA (Rust

E&I, 1997)
CMS Work Plan

(Dames & Moore, 2000)

Human Health Risk Assessment (a)
Impacts to

Groundwater
Ecological

Risk COCs
Corrective Measures

Alternative (b)
Hypothetical Future Residential

Land Use Scenario (c) Realistic Future Land Use Scenario (d)

Risk HI

Blood
Lead

Level (e) Risk HI

Blood
Lead

Level (e)

Adult 4××10-4 NE (f) NE Military 6×10-7 0.008 NE

Child NE 9 10.1 Construction 3×10-6 0.4 4

None Moderate (g) None Land use restrictions

(a) Risks, HIs, and blood lead levels that are above comparison levels appear in bold type.
(b) The selected corrective measures alternative appears in bold italic type.
(c) EPA guidance and UAC R315-101-5.2(b)(1) require evaluation of the hypothetical future land use scenario.  Because risks and HIs are greater than

1×10-6 and 1.0, respectively, EPA guidance and UAC R315-101-6(c)(3) indicate that a CMS must be performed.
(d) EPA guidance and UAC R315-101-5.2(b)(2) require evaluation of the realistic future land use scenario.  Because risks and HIs are less than 1×10-4

and 1.0, respectively, UAC R315-101-6(d) indicates that management measures and active corrective measures can be evaluated.
(e) Blood lead levels are expressed as micrograms per deciliter (µg/dL) for 95 percent of the population (should not exceed 10 µg/dL).
(f) NE = pathway incomplete or not evaluated; see CMS Work Plan (Dames & Moore, 2000).
(g) The SWERA (Rust E&I, 1997) recommended no remedial measures to reduce ecological risk because it determined that remediation would damage

valuable wildlife habitat.
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Alternative 1 – land use restrictions – is evaluated as follows:

• Technical evaluation

– Performance – Land use restrictions prevent future residential exposure
to contaminants in soil, sediment, and surface water, and meet the CAOs
developed in the CMS Work Plan (Dames & Moore, 2000).  This
corrective measures alternative is applicable to site characteristics and
meets the identified CAOs with no decrease in effectiveness over time.

– Reliability – Land use restrictions are effective over the long term and
have been implemented at many sites with positive results.  No
additional exposure should occur while the restrictions are in place.  No
O&M, management of waste materials, or long-term environmental
monitoring is required.

– Implementability – Because SWMU 45 is currently under military use,
continuing restrictions at this site should not be difficult.

– Safety – No intrusive activities are required for implementation of this
alternative.

• Human health assessment – Restricting future development of the site
protects human health by preventing residential exposure to the previously
identified contaminants in soil, sediment, and surface water at SWMU 45.
The residual risk remaining onsite for soil results from soil contamination at
concentrations below military use CAOs but above residential use CAOs.

• Environmental assessment – Although this alternative does not reduce
ecological risk, the ecological RA concluded that the ecological risk at
SWMU 45 does not warrant corrective measures.  The ecological RA also
concluded that corrective measures, if performed, will damage valuable
wildlife habitat.

• Administrative feasibility – Because SWMU 45 is to remain under U.S.
Army control, land use restrictions will be administered through the
installation’s real property planning board.  The implementation of land use
restrictions at this site meets the specified requirements of UAC R315-101.

• Cost – The estimated cost of implementing this corrective measures
alternative is $12,000.  Table A-20 (see Appendix A) presents the detailed
cost estimate.
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10.3 RECOMMENDED  CORRECTIVE  MEASURES  ALTERNATIVE

Based on the above evaluation, Alternative 1 – land use restrictions – is
recommended as the preferred alternative for SWMU 45 because:

• It meets the requirements of UAC R315-101.
• It has been demonstrated at other sites.
• It is reliable and implementable.
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11.0 OLD  DISPENSARY  DISCHARGE  -  BUILDING  400  (SWMU  48)

Section 11.0 evaluates corrective measures alternatives for the Old Dispensary
Discharge - Building 400 (SWMU 48; Figure 11-1).  Data from the CMS Work Plan
(Dames & Moore, 2000), the human health RA (Montgomery Watson, 1997), and the
SWERA (Rust E&I, 1997) are also summarized below.

11.1 SUMMARY  OF  RAs  AND  CMS  WORK  PLAN

As shown on Figure 11-1, the Old Dispensary Discharge - Building 400 (SWMU
48) is located approximately 300 feet northwest of the present TEAD clinic, in the
Administration Area.  It is a flat, grass-covered area of approximately 8.2 acres.  SWMU
48 was the site of the former TEAD dispensary (Building 400) and nine smaller
buildings.  The dispensary was constructed in 1945 and originally served as an
administration building; it was later used as a hospital for TEAD (Montgomery Watson,
1997).  Building 400 included operating rooms, a sterilization room, X-ray rooms, and a
dental office; the development of X-rays may have generated contaminated waste.

Although plans for Building 400 indicate that waste streams from X-ray
operations were discharged to the sanitary sewer system, there is a possibility that these
or other wastes were disposed of into the adjacent stormwater lines.  In the mid-1980s,
the former dispensary and other buildings were razed to facilitate construction of the
present clinic.  Other improvements at SWMU 48 included an asphalt parking lot, and
water, sewer, and stormwater lines.

The Phase II RFI (Montgomery Watson, 1997) identified unacceptable risks and
hazards to human health at SWMU 48 under the hypothetical future residential land use
scenario.  Therefore, according to EPA guidance and UAC R315-101-6(c)(3), this
SWMU is included in the CMS process, and corrective measures must be evaluated.
However, the human health RA concluded that SWMU 48 presents no unacceptable risk
to current Depot workers or future construction workers.  In addition, because the
assumed future land use is continued military use, there is no unacceptable risk under the
realistic future land use scenario.  Although the hypothetical future residential land use
scenario presents unacceptable risks, the realistic future land use scenario presents no
unacceptable risks; therefore, management measures are evaluated according to UAC
R315-101-1(b)(4).

No groundwater monitoring was conducted at SWMU 48.  However, according to
the Phase II RFI (Montgomery Watson, 1997), the site constituents are not expected to
affect groundwater based on the relatively low levels of contamination detected in the
soil, low precipitation rates, high evaporation rates, and depth to groundwater (which is
estimated to be over 400 feet bgs).

The SWERA (Rust E&I, 1997) indicated that the site poses a low ecological risk
and recommended no corrective measures to reduce risk.
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In summary, because the military land use scenario presents no unacceptable risks
or hazards to either human health or the environment, management measures are
evaluated as per UAC R315-101-1(b)(4).  The CAO for SWMU 48 is to ensure that – if
the future land use changes – appropriate measures are taken to adequately protect human
health and the environment.

Based on the results of the human health and ecological RAs, and regulatory
requirements, the CMS Work Plan (Dames & Moore, 2000) identified the following
corrective measures alternative for SWMU 48:

SWMU 48 Corrective Measures Alternative

OLD DISPENSARY
DISCHARGE –
BUILDING 400

Land use restrictions
Impose land use restrictions to prevent
residential development

Table 11-1 summarizes the risks to human health and the environment evaluated
in the Phase II RFI (Montgomery Watson, 1997) and the SWERA (Rust E&I, 1997), and
the corrective measures alternatives identified for SWMU 48 in the CMS Work Plan
(Dames & Moore, 2000).

11.2 DETAILED  EVALUATION  OF  CORRECTIVE  MEASURES  ALTER-
NATIVE

This corrective measures alternative involves the application of land use
restrictions to ensure that the current land use (i.e., military) does not change to
residential or other unauthorized use in the future.  Alternative 1 includes no active
corrective measures.

These restrictions would be incorporated into TEAD’s master land use plan.  This
plan also calls inspections and monitoring to ensure the restrictions are being observed.
Because U.S. Army regulations direct that all revisions to this plan be evaluated with
regard to potential impacts to human health and the environment, authorization for
another (i.e., nonmilitary) use of SWMU 48 requires the resolution of conflicts between
identified risks and hazards and proposed changes in land use at the site.

The real property planning board has authority over land use at the base, and is
responsible for developing, enforcing, and modifying the installation’s master land use
plan.  The authority of the board is derived from the responsible major Army command
(i.e., OSC), which has specific oversight functions.  These responsibilities include
approving the installation’s master land use plan and any proposed changes.  Appendix C
of the CMS Work Plan (Dames & Moore, 2000) presents a more detailed description of
land use restrictions.
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TABLE  11-1

Summary of Phase II RFI, SWERA, and CMS Work Plan
Old Dispensary Discharge - Building 400 (SWMU 48)

Phase II RFI (Montgomery Watson, 1997)
SWERA (Rust

E&I, 1997)
CMS Work Plan

(Dames & Moore, 2000)

Human Health Risk Assessment (a)
Impacts to

Groundwater
Ecological

Risk COCs
Corrective Measures

Alternative (b)
Hypothetical Future Residential

Land Use Scenario (c)
Realistic Future Land Use

Scenario (d)

Risk HI

Blood
Lead
Level Risk HI

Blood
Lead
Level

Adult 5××10-4 NE(e) NE Military 1×10-6 0.05 NE

Child NE 5 NE Construction 9×10-8 0.04 NE

None Low None Land use restrictions

(a) Risks, HIs, and blood lead levels that are above comparison levels appear in bold type.
(b) The selected corrective measures alternative appears in bold italic type.
(c) EPA guidance and UAC R315-101-5.2(b)(1) require evaluation of the hypothetical future land use scenario.  Because risks and HIs are greater

than 1×10-6 and 1.0, respectively, EPA guidance and UAC R315-101-6(c)(3) indicate that a CMS must be performed.
(d) EPA guidance and UAC R315-101-5.2(b)(2) require evaluation of the realistic future land use scenario.  Because risks and HIs are less than

1×10-4 and 1.0, respectively, UAC R315-101-6(d) indicates that management measures and active corrective measures can be evaluated.
(e) NE = pathway incomplete or not evaluated; see CMS Work Plan (Dames & Moore, 2000).
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Alternative 1 – land use restrictions – is evaluated as follows:

• Technical evaluation

– Performance – Land use restrictions limit future exposure by preventing
future residential development of the site.  This corrective measures
alternative is applicable to both site and contaminant characteristics, and
meets the identified CAOs with no decrease in effectiveness over time.

– Reliability – Land use restrictions are effective over the long term and
have been implemented at many sites with positive results.  No
residential or other unauthorized exposure should occur while the
restrictions are in place.  No O&M, management of waste materials, or
long-term environmental monitoring is required.

– Implementability – Because SWMU 48 is currently under military use,
continuing restrictions at this site should not be difficult.

– Safety – No intrusive activities are required for implementation of this
alternative.

• Human health assessment – Restricting future development of the site
protects human health by preventing residential exposure to the previously
identified contaminants in soil at SWMU 48.  The residual risk remaining
onsite for soil results from soil contamination at concentrations below
military use CAOs but above residential use CAOs.

• Environmental assessment – The SWERA (Rust E&I, 1997) identified no
adverse effects to ecological receptors as a result of the contaminants in soil
at SWMU 48.

• Administrative feasibility – Because SWMU 48 is to remain under U.S.
Army control, land use restrictions will be administered through the
installation’s real property planning board.  The implementation of land use
restrictions at this site meets the requirements of UAC R315-101.

• Cost – The estimated cost of implementing this corrective measures
alternative is $12,000.  Table A-21 (see Appendix A) presents the detailed
cost estimate.

11.3 RECOMMENDED  CORRECTIVE  MEASURES  ALTERNATIVE

Based on the above evaluation, Alternative 1 – land use restrictions – is
recommended as the preferred alternative for SWMU 48 because:

• It meets the requirements of UAC R315-101.
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• It has been demonstrated at other sites.
• It is reliable and implementable.
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12.0 SUMMARY  OF  RECOMMENDED  CORRECTIVE
MEASURES  ALTERNATIVES

Based on the evaluation of corrective measures alternatives, Section 12.0 lists the
recommended alternatives for each of the SWMUs considered in this CMS.  These
recommendations are based on the evaluation criteria considered in the detailed analyses,
as reported in Sections 3.0 through 11.0.  Table 12-1 summarizes the evaluations
conducted for SWMUs 1b, 1c, 20, 21, 34, 37, 42, 45, and 48.

12.1 SWMU  1b

Land use restrictions to prevent future residential development is the
recommended corrective measures alternative for the Burn Pad.

12.2 SWMU  1c

Land use restrictions to prevent future residential development is the
recommended corrective measures alternative for the Trash Burn Pits.

12.3 SWMU  20

Asphalt cover and land use restrictions is the recommended corrective measures
alternative for the AED Deactivation Furnace Site.

12.4 SWMU  21

Asphalt cover and land use restrictions is the recommended corrective measures
alternative for the Deactivation Furnace Building.

12.5 SWMU  34

Excavation, off-post treatment/disposal, and land use restrictions is the
recommended corrective measures alternative for the Pesticide Handling and Storage
Area.

12.6 SWMU  37

Land use restrictions to prevent future residential development is the
recommended corrective measures alternative for the Contaminated Waste Processing
Plant.

12.7 SWMU  42

Soil cover, fence, and land use restrictions is the recommended corrective
measures alternative for the Bomb Washout Building.



TABLE 12-1

Summary of Comparative Analysis of Corrective Measures Alternatives
Group A Suspected Releases SWMUs

Tooele Army Depot

SWMU Technical Evaluation

Corrective Measures
Alternative (a) Performance Reliability Implementability Safety

Human Health
Assessment

Environmental
Assessment

Administrative
Feasibility Cost ($)

SWMU 1B
BURN PAD

Land use restrictions Meets all identified
CAOs

No O&M or long-term
monitoring required

Easily implemented
under current conditions

Not of concern Protective of human
health

Environmental impacts
identified as low

Meets require-
ments of UAC
R315-101

12,000

SWMU 1C
TRASH BURN PITS

Land use restrictions Meets all identified
CAOs

No O&M or long-term
monitoring required

Easily implemented
under current conditions

Not of concern Protective of human
health

Environmental impacts
identified as low

Meets require-
ments of UAC
R315-101

12,000

SWMU 20
AED DEACTIVATION FURNACE SITE

Alternative 1:  Land use
restrictions

Does not meet
identified CAOs

No O&M or long-term
monitoring required

Easily implemented
under current conditions

Not of concern Not protective of
human health due to
elevated blood lead
level

Does not reduce
ecological risk which
is moderate but not
unacceptable

Does not meet
requirements of
UAC R315-101
due to exceedance
of CDC target for
blood lead level

12,000

Alternative 2:  Asphalt
cover and land use
restrictions

Meets all identified
CAOs if cover is
properly maintained

Proven effective at other
sites; requires annual
inspection and mainte-
nance of asphalt cover

Easily implemented Negligible short-term
risk

Protective of human
health

Further reduces
ecological risk

Meets require-
ments of UAC
R315-101

130,000

Alternative 3: Excava-
tion, solidification/sta-
bilization, and land use
restrictions

Meets all identified
CAOs, but pretreat-
ment testing is
required

Proven effective at other
sites for meeting TCLP
requirements, 5-year
inspections recommended
to confirm long-term effec-
tiveness

Implementation by
commercial contractors
available, but number of
experienced vendors
may be limited

Low short-term risk
to workers

Protective of human
health

Further reduces
ecological risk

Meets require-
ments of UAC
R315-101; may
require RCRA
permit

270,000

Alternative 4: Excava-
tion, soil washing, and
land use restrictions

Meets all identified
CAOs, but pretreat-
ment testing is
required

Proven effective at other
sites; requires no O&M or
long-term monitoring

Implementation by
commercial contractors
available, but number of
experienced vendors
may be limited

Moderate short-term
risk to off-post resi-
dential communities
and workers

Protective of human
health

Further reduces
ecological risk

Meets require-
ments of UAC
315-101; may
require RCRA
permit

280,000

Alternative 5: Excava-
tion, off-post treatment/
disposal, and land use
restrictions

Meets all identified
CAOs

Proven effective at other
sites; requires no O&M or
long-term monitoring
onsite; these activities are
required at off-post landfill

Implementation by
commercial contractors
readily available; Subti-
tle C landfill and TSDF
within 100 miles

Moderate short-term
risk to off-post resi-
dential communities
and workers

Protective of human
health

Further reduces
ecological risk

Meets require-
ments of UAC
R315-101

200,000



TABLE 12-1  (cont’d)

SWMU Technical Evaluation

Corrective Measures
Alternative (a) Performance Reliability Implementability Safety

Human Health
Assessment

Environmental
Assessment

Administrative
Feasibility Cost ($)

SWMU 21
DEACTIVATION FURNACE BUILDING

Alternative 1:  Asphalt
cover and land use
restrictions

Meets all identified
CAOs if cover is
properly maintained

Proven effective at other
sites; requires annual
inspection and mainte-
nance of asphalt cover

Easily implemented Negligible short-term
risk

Protective of human
health

Reduces ecological
risk to acceptable
levels

Meets require-
ments of UAC
R315-101

230,000

Alternative 2: Excava-
tion, solidification/sta-
bilization, and land use
restrictions

Meets all identified
CAOs, but pretreat-
ment testing is
required

Proven effective at other
sites for meeting TCLP
requirements; requires 5-
year inspections to confirm
long-term effectiveness

Implementation by
commercial contractors
available, but number of
experienced vendors
may be limited

Low short-term risk
to workers

Protective of human
health

Reduces ecological
risk to acceptable
levels

Meets require-
ments of UAC
R315-101; may
require RCRA
permit, disrupts
furnace operations

480,000

Alternative 3: Excava-
tion, soil washing, and
land use restrictions

Meets all identified
CAOs, but pretreat-
ment testing is
required

Proven effective at other
sites; requires no O&M or
long-term monitoring

Implementation by
commercial contractors
available, but number of
experienced vendors
may be limited

Moderate short-term
risk to off-post resi-
dential communities
and workers

Protective of human
health

Reduces ecological
risk to acceptable
levels

Meets require-
ments of UAC
315-101; may
require RCRA
permit, disrupts
furnace operations

550,000

Alternative 4: Excava-
tion, off-post treatment/
disposal, and land use
restrictions

Meets all identified
CAOs

Proven effective at other
sites; requires no O&M or
long-term monitoring
onsite;  these activities are
required at off-post landfill

Implementation by
commercial contractors
readily available; Subti-
tle C landfill and TSDF
within 100 miles

Moderate short-term
risk to off-post resi-
dential communities
and workers

Protective of human
health

Reduces ecological
risk to acceptable
levels

Meets require-
ments of UAC
R315-101,
disrupts furnace
operations

560,000

SWMU 34
PESTICIDE HANDLING AND STORAGE AREA

Alternative 1:  Land use
restrictions

Does not meet
identified CAOs

No O&M or long-term
monitoring required

Easily implemented
under current conditions

Not of concern Not protective of
Depot worker human
health

Environmental impacts
identified as low

Does not meet
requirements of
UAC R315-101-3
because COCs can
migrate to other
media

12,000

Alternative 2:  Soil
cover, fence, and land
use restrictions

Meets all identified
CAOs if cover is
properly maintained

Proven effective at other
sites; requires annual
inspection and mainte-
nance of soil cover and
fence

Easily implemented Negligible short-term
risk

Protective of human
health

Environmental impacts
identified as low,
further reduces risk

Meets require-
ments of UAC
R315-101

43,000

Alternative 3: Excava-
tion, off-post treat-
ment/disposal, and
land use restrictions

Meets all identified
CAOs

Proven effective at other
sites; requires no O&M or
long-term monitoring
onsite;  these activities are
required at off-post landfill

Implementation by
commercial contractors
readily available; Subti-
tle C landfill and TSDF
within 100 miles

Low short-term risk
to off-post residential
communities and
workers

Protective of human
health

Environmental impacts
identified as low,
further reduces risk

Meets require-
ments of UAC
R315-101

63,000
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SWMU Technical Evaluation

Corrective Measures
Alternative (a) Performance Reliability Implementability Safety

Human Health
Assessment

Environmental
Assessment

Administrative
Feasibility Cost ($)

SWMU 37
CONTAMINATED WASTE PROCESSING PLANT

Land use restrictions Meets all identified
CAOs

Requires no O&M or long-
term monitoring

Easily implemented
under current conditions

Not of concern Protective of human
health

Environmental impacts
identified as moderate
but not unacceptable

Meets require-
ments of UAC
R315-101

12,000

SWMU 42
BOMB WASHOUT BUILDING

Alternative 1:  Soil
cover, fence, and land
use restrictions

Meets all identified
CAOs if cover is
properly maintained

Proven effective at other
sites; requires annual
inspection and mainte-
nance of soil cover and
fence

Easily implemented Low short-term risk
to workers, UXO
concerns

Protective of human
health

Reduces ecological
risk to acceptable
levels

Meets require-
ments of UAC
R315-101

520,000

Alternative 2: Excava-
tion, solidification/sta-
bilization, and land use
restrictions

Meets all identified
CAOs, but pretreat-
ment testing is
required

Proven effective at other
sites for meeting TCLP
requirements, requires 5-
year inspections to confirm
long-term effectiveness

Implementation by
commercial contractors
available, but number of
experienced vendors
may be limited

Low short-term risk
to workers, UXO
concerns

Protective of human
health

Reduces ecological
risk to acceptable
levels

Meets require-
ments of UAC
R315-101; may
require RCRA
permit

1,280,000

Alternative 3:  Excava-
tion, soil washing, and
land use restrictions

Meets all identified
CAOs, but pretreat-
ment testing is
required

Proven effective at other
sites; requires no O&M or
long-term monitoring

Implementation by
commercial contractors
available, but number of
experienced vendors
may be limited

Moderate short-term
risk to off-post resi-
dential communities
and workers, UXO
concerns

Protective of human
health

Reduces ecological
risk to acceptable
levels

Meets require-
ments of UAC
315-101; may
require RCRA
permit

1,630,000

Alternative 4: Excava-
tion, off-post treatment/
disposal, and land use
restrictions

Meets all identified
CAOs

Proven effective at other
sites; requires no O&M or
long-term monitoring
onsite; these activities are
required at off-post landfill

Implementation by
commercial contractors
readily available; Subti-
tle C landfill and TSDF
within 100 miles

Moderate short-term
risk to off-post resi-
dential communities
and workers, UXO
concerns

Protective of human
health

Reduces ecological
risk to acceptable
levels

Meets require-
ments of UAC
R315-101

2,120,000

SWMU 45
STORMWATER DISCHARGE AREA

Land use restrictions Meets all identified
CAOs

Requires no O&M or long-
term monitoring

Easily implemented
under current conditions

Not of concern Protective of human
health

Environmental impacts
identified as moderate
but not unacceptable

Meets require-
ments of UAC
315-101

12,000

SWMU 48
OLD DISPENSARY DISCHARGE – BUILDING 400

Land use restrictions Meets all identified
CAOs

Requires no O&M or long-
term monitoring

Easily implemented
under current conditions

Not of concern Protective of human
health

Environmental impacts
identified as low

Meets require-
ments of UAC
R315-101

12,000

(a) The preferred corrective measures alternative for each SWMU is shown in bold italic type.
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12.8 SWMU  45

Land use restrictions to prevent future residential development is the
recommended corrective measures alternative for the Stormwater Discharge Area.

12.9 SWMU  48

Land use restrictions to prevent future residential development is the
recommended corrective measures alternative for the Old Dispensary Discharge -
Building 400.
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APPENDIX A

Cost Estimates for Corrective Measures Alternatives

Sections A.1 through A.4 discuss the assumptions used in developing cost
estimates for the corrective measures alternatives evaluated in the CMS Report.  Section
A.5 presents the cost estimates for each alternative.  These cost estimates are anticipated
to provide an accuracy of +50 to -30 percent based on available data and best engineering
judgment.

A.1 DIRECT CAPITAL COST ASSUMPTIONS

A.1.1 Land Use Restrictions

• Includes a site management plan, survey, and legal description of the site.

• Includes administrative costs associated with obtaining land use restrictions
from the Army.

• Includes site inspections to ensure land use restrictions are being observed.

A.1.2 Fencing

• Includes labor, materials, and equipment necessary for the construction of a
fence to restrict access to the site.  Assumes use of a 6-foot-high chainlink
fence, and includes support posts, corner posts, and a locking gate.  Cost is
based on dollars per linear foot.

• Includes labor, materials, and equipment necessary for the installation of
warning signs and placards along the perimeter fence.

A.1.3 Soil Operations Activities

A.1.3.1 Mobilization/Demobilization

• Includes costs associated with mobilization and demobilization for soil
operations activities.  Cost is significantly higher for on-site treatment
technologies (i.e., soil washing) which require extensive equipment.

A.1.3.2 Ground Preparation/Clearing

• Includes equipment and labor necessary for clearing site vegetation as needed
prior to remedial activities.



CMS
A-TEAD

A-4

A.1.3.3 Soil Excavation

• Includes labor and equipment necessary for excavation of contaminated soil
from the site to a nearby staging area for treatment or disposal.  TCLP
sampling will be conducted from soil staging area.  Depth of excavation,
which varies, is considered in the cost for each site.  In general, the shallow
excavation depths discussed in the CMS do not require special safety
measures, such as shoring or access control.

• Includes costs for water tank rental and personnel to wet exposed soil areas to
minimize dust during excavation/backfilling.

A.1.3.4 Temporary Erosion Control

• Includes labor, materials, and equipment necessary for temporary runon and
runoff control as a means of erosion control during remedial activities.  Does
not include permanent erosion control measures, such as revegetation, which
is included under a separate line item.

A.1.3.5 Backfilling

• Includes costs associated with hauling free backfill from on post (distance
less than 6 miles), backfilling of excavated areas, and compaction, as
necessary.  Unit costs for backfill are increased to account for the increased
costs associated with the uncompacted soil volumes.

A.1.3.6 Grading

• Includes equipment and labor needed for grading the surface of the site
subsequent to remedial activities to minimize ponding and erosion.

A.1.3.7 Soil Cover

• Includes labor, materials, and equipment for the placement of a soil cover
over contaminated areas at the site.  The surface cover consists of 1 foot of
soil from an on-post borrow area and PVC liner at selected sites.  Costs for
compaction to prevent settling are included, as necessary.

A.1.3.8 Revegetation/Seeding

• Includes labor, materials, and equipment for vegetation/seeding.  Assumes
that the site is previously cleared, major landscaping is not required,
indigenous vegetation is planted, and soil is amended as necessary.
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A.1.3.9 Asphalt Cover

• Includes labor, materials, and equipment for the placement of an asphalt
cover over contaminated areas at a site.  The cover consists of a liner at
selected sites, a 9-inch gravel base course and a 3-inch bituminous asphalt
layer.

A.1.4 Chemical Analyses

A.1.4.1 Confirmation Sampling

• Includes labor, materials, and laboratory fees associated with collection,
shipment, and chemical analysis of surface and subsurface soil samples.

• Assumes that two personnel conduct sampling.  Number of samples collected
is estimated as 10 percent of the cubic yards of soil excavated or treated.

A.1.4.2 Soil Profile and Analytical Costs

• Includes costs associated with conducting a soil profile and soil analysis,
which are required prior to off-post landfill disposal.  Labor, equipment,
shipment, and laboratory analysis are included.  Number of samples is
estimated as 1 percent of the cubic yards of soil excavated or treated.

A.1.4.3 Residual Profile and Analytical Costs

• Includes costs associated with conducting a treatment residuals profile and
analysis, which are required prior to off-post landfill disposal.  Labor,
equipment, shipment, and laboratory analysis are included.

A.1.5 Treatment

A.1.5.1 Soil Washing Pretreatment Testing

• Includes labor, materials, and equipment to perform pretreatment testing to
evaluate the effectiveness, cost, and optimum design parameters of a full-
scale soil washing system.

A.1.5.2 Full-Scale Soil Washing

• Includes labor, materials, and equipment for treatment of contaminated soil
with an appropriate soil washing technology; and associated cost of treatment
of aqueous waste solution generated during the soil washing process.  Treated
wash water is assumed to be reused during operation of the soil washing
system.  At the end of the project, the final wash water will be treated and
disposed of as necessary.
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A.1.5.3 Solidification/Stabilization Pretreatment Testing

• Includes labor, materials, and equipment to perform pretreatment testing to
evaluate the effectiveness, cost, and optimum design parameters of a full-
scale solidification/stabilization system.

A.1.5.4 Full-Scale Solidification/Stabilization

• Includes labor, materials, and equipment for treatment of soil using an
appropriate solidification/stabilization technology.

A.1.5.5 Mobilization/Demobilization

• Includes costs associated with establishing a working treatment system on-
site, including transportation of equipment to the site, connection to utilities,
setup of treatment train, mobile laboratory, decontamination facilities, and
test run to verify operation.  Assumes that required utilities are available, and
no additional construction is needed to level the site other than building a
treatment pad and stockpile area.

• Includes costs associated with removing the treatment system from the site,
including breakdown and decontamination of equipment, transportation of
equipment offsite, and restoration of areas occupied by the treatment system
and appurtenances.  Does not include regrading and revegetation of treated
soil, which are included under separate line items.

A.1.5.6 Treatment Pad and Stockpile Area

• Includes labor, materials, and equipment necessary to erect an asphalt or
concrete slab with a temporary building, sumps, sump pumps,
decontamination pad, and stockpile storage area.

A.1.6 Disposal

A.1.6.1 Transportation to Landfill

• Includes costs associated with transportation of waste from the site to an off-
post disposal facility within 100 miles of TEAD (i.e., Grassy Mountain).  Use
of appropriately permitted commercial transportation vendors is assumed.

A.1.6.2 Landfill Disposal

• Includes costs associated with off-post disposal at an appropriate disposal
facility and other treatment methods required prior to landfilling, if
applicable.  Results of confirmation sampling and soil profiling are used to
make the final determination concerning appropriate destinations for
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excavated material (TSDF, Subtitle C landfill or Subtitle D landfill).  The
type of disposal facility which can accept the excavated material is based on a
preliminary review of site contaminants and potential waste processes
contributing to contamination at each SWMU.  Assumed disposal costs may
change significantly if the final disposal determination differs from that
assumed in the CMS report.

A.1.6.3 Transportation and Placement of Solidified/Stabilized Soil at SWMU 12/15

• Includes costs associated with transportation of wastes from the site to a
CAMU within SWMU 12/15 (Known Releases).

• Includes costs of covering solidified/stabilized soil with a soil cover.

A.1.7 Unexploded Ordnance (UXO)

• Includes location, excavation, and potentially the removal of UXO.  Assumes
that UXO-trained personnel and explosive ordnance disposal (EOD)
technicians are used, and that low-to-moderate levels of ordnance are present.
It is assumed that TEAD will dispose of UXO.

• Includes UXO clearance at a cost of approximately $10 per square yard of
disturbed surface area.

A.2 O&M DIRECT COST ASSUMPTIONS

A.2.1 Annual Inspection/Maintenance

• Includes labor, materials, and equipment for annual inspection/maintenance
to ensure the long-term reliability of the soil cover, paved surface, and fences.

• Assumes annual O&M cost at 10 to 15 percent of the direct capital cost of
construction, exclusive of the cost of land use restrictions and UXO
clearance.

A.2.2 Five-Year Inspections for Solidified/Stabilized Soil

• Includes 5-year inspections to confirm the long-term effectiveness of the
solidification/stabilization process.  Includes costs to conduct TCLP tests and
to prepare letter reports.
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A.3 INDIRECT CAPITAL COST ASSUMPTIONS

A.3.1 Engineering and Construction Management

• Includes technical engineering support during the design and construction
phases of various remedial activities at 20 percent of total direct costs.

A.3.2 Health and Safety Equipment and Training

• Includes health and safety equipment and training during remediation
activities at 5 percent of total direct costs.

A.3.3 Legal and Administrative

• Includes costs associated with legal and administrative issues related to
implementation of the remedial action – such as coordination with Federal,
State, and local agencies; landowners; and other authorities  – at 5 percent of
total direct costs.

A.3.4 Project Management

• Includes technical direction, quality control, monthly progress reports, and
invoice generation for the project at 5 to 10 percent of total direct costs,
depending on the types of activities and technologies involved in a corrective
measures alternative.

A.4 OTHER COST ESTIMATING ASSUMPTIONS

The following are other general assumptions for the development of cost
estimates.

• The volume of soil after excavation (i.e., no longer compacted) is 25 percent
greater than the in-place volume.

• Each cubic yard of excavated soil weighs approximately 1.4 tons (based on
density of 1.66 grams per cubic centimeter (g/cm3)).

• The amount of residual soil fines to be landfilled after soil washing is 15
percent of weight of washed soil.

• Each load of soil to be transported to an off-post landfill weighs 20 tons.

• For present worth calculations, the discount rate is 7 percent based on EPA’s
Office of Solid Waste and Emergency Response (OSWER) Directive No.
9355.3-20.
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• O&M activities, including 5-year inspections for the solidification/
stabilization process, are conducted for 30 years.

• The contingency cost is 20 percent of the cost of the alternative.

A.5 DETAILED COST ESTIMATES

Tables A-1 to A-21 summarize cost estimates for the corrective measures
alternatives considered for the Group A SWMUs.
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APPENDIX B

Post-Corrective Measures
Ecological Risks at SWMUs 21 and 42
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Post-Corrective Measures Ecological Risks
at SWMUs 21 and 42

B.1 INTRODUCTION

Based on results of the Revised Final Site-Wide Ecological Risk Assessment
(SWERA; Rust E&I, 1997) performed at Tooele Army Depot (TEAD), Tooele, Utah,
each solid waste management unit (SWMU) was characterized as posing low, moderate,
or potentially unacceptable ecological risk.  For those SWMUs characterized as posing
unacceptable ecological risk, the SWERA recommended consideration of ecological risk
reduction as part of corrective measures to be evaluated based on human health concerns.
The purpose of this appendix is to summarize the evaluation of ecological risk under
post-corrective measures activities for SWMUs 21 and 42, which were determined in the
SWERA to pose potentially unacceptable ecological risks.

B.2 METHODOLOGY

The SWERA (Rust E&I, 1997) used both a “historic” and a “current” dataset in
the evaluation of ecological risk.  The historic dataset consists of data obtained through
the Installation Restoration Data Management Information System (IRDMIS) database
for 1994 to 1995.  Because additional sampling has occurred since 1995 for some
SWMUs, there may be differences between the data currently available and the historic
data used in the SWERA.  The current dataset consists of data collected by Rust E&I for
biotic and abiotic media at the reference study area (RSA; background site) and 10
SWMUs, including SWMUs 21 and 42.  The SWERA calculated potential ecological
risks for each SWMU using the historic or the current datasets.

Because the two datasets contain different types and amount of data, the SWERA
estimated ecological risks using both sets of data independently.  For the historic dataset,
ecological risks to various receptors were calculated based on the soil consumption route
of exposure only.  For the current dataset, ecological risks were calculated using a
dynamic food chain model.  Thus, risk estimates based on the current dataset include both
soil and prey consumption routes of exposure.  For those SWMUs for which both historic
and current data are available, two separate estimates of ecological risk were generated;
the higher risk level was used to characterize the risk identified at the SWMU.

To evaluate alternative corrective measures for SWMUs 21 and 42 in this
Corrective Measures Study (CMS; see Sections 6.0 and 9.0, respectively), the post-
corrective measures risks are assessed using the methodology originally described in the
SWERA to quantify ecological risk.  In general, this method involves the following steps:

• Identify all data used in the SWERA for each SWMU and identify the main
risk drivers (i.e., those contaminants of potential concern (COPCs) that
contribute to ecological risk) for each receptor.
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• Identify the corrective measures to be considered at the SWMU.

• Identify those sample locations that will be affected as a result of each
corrective measure.

• Estimate post-corrective measures soil concentrations for each sample
previously identified.

• Recalculate the SWMU soil concentration terms (Cterms) for the main risk
drivers.

• Recalculate the hazard quotients and indices (HQs and HIs) for each receptor
of concern at the SWMU.  Compare the recalculated risk estimate to the RSA
risk, and calculate the percent risk reduction associated with each corrective
measure evaluated.

The method used to calculate ecological risk from the soil concentration (Cterm) of
a COPC is dependent on the source of the data used (historic or current dataset) to
characterize the SWMU.  For those sites for which risk characterization is based on the
historic dataset, the HQ is calculated as:

TBV

AUFSIRC
HQ term **

= (Eq B-1)

where:

Cterm = recalculated soil concentration term for a selected COPC
SIR = soil ingestion rate for the receptor of concern
AUF = area use factor for the receptor of concern
TBV = toxicity benchmark value for the receptor of concern.

The SWERA defined the soil ingestion rate, area use factor, and toxicity benchmark
values – which are used in this CMS without modification.  The HI is calculated as the
sum of all of the HQ values calculated for a specific SWMU.

For both SWMUs 21 and 42, the ecological risks calculated in the SWERA using
the historic dataset were found to be more conservative than the corresponding risks
based on the current dataset.  Therefore, the post-corrective measures ecological risks
presented in Sections B.3 and B.4 for SWMUs 21 and 42, respectively, are based on the
historic dataset.  For each corrective measures alternative considered in the CMS, the
resulting post-corrective measures HIs are calculated.  These values are compared in the
following sections to the corresponding HI values for the RSA.  The ecological risk
estimates for each corrective measures alternative are then expressed in terms of the
following parameters:  (1) the RSA multiplier, which is the ratio of the post-corrective
measures HI to the RSA HI; and (2) the percent risk reduction, which is the percent
reduction in value of the post-corrective measures HI compared to the baseline value for
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the site.  The results of these post-corrective measures risk evaluations are then used in
selecting the preferred corrective measures for SWMUs 21 and 42 in Sections 6.0 and 9.0
of the CMS, respectively.

B.3 DEACTIVATION FURNACE BUILDING (SWMU 21)

B.3.1 INTRODUCTION

Based on results of the ecological risk assessment (RA), the SWERA (Rust E&I,
1997) characterized SWMU 21 as posing potentially unacceptable ecological risks.  It
recommended consideration of ecological risk reduction as part of corrective measures to
address human health concerns.  Specific factors considered in the risk characterization
are as follows:

• Risk to passerine birds was approximately 11 times the estimated RSA risk,
and was driven by lead (27 percent contribution to estimated risk), thallium
(14 percent), and dioxin (17 percent).

• Risks to raptors and special status species were less than the estimated RSA
risks.

• Risk to mammals exceeded the estimated RSA risk.  The risk to deer mice
was approximately 2.5 times the RSA risk.  Lead accounted for over 42
percent of the HI; iron, 23 percent; and copper, 16 percent.

• Risks to plants and soil fauna exceeded the estimated RSA risks.  The HI
associated with plants was approximately 12.5 times the estimated RSA HI;
for soil fauna, the HI was 76 times the estimated RSA HI.  Cadmium
accounted for 18.6 percent of the risk to plants, followed by copper (15.7
percent) and lead (7 percent).  Risks to soil fauna were driven by chromium
(65 percent) and iron (15 percent) using the current dataset.  However, a high
degree of uncertainty is associated with these risk estimates due to limited
toxicological information.

Changes in ecological risk to the passerine bird, deer mouse, soil fauna, and plant
receptors at SWMU 21 are evaluated for each of the identified corrective measures
alternatives, based on estimated reductions in the concentrations of lead and other COPC
risk drivers in soil at the site.

B.3.2 ECOLOGICAL RISK EVALUATION STRATEGY

Based on results of the human health RA, the CMS Work Plan (Dames & Moore,
2000) indicated that corrective actions to be evaluated in the CMS Report for SWMU 21
should focus primarily on lead.  In addition, the post-corrective measures ecological RAs
focus on other COPCs that contribute at least 5 percent of the estimated risk for at least



CMS
A-TEAD

B-8

one of the receptors under consideration.  For SWMU 21, the additional COPCs are
cadmium, chromium, copper, and zinc.  Reductions in ecological risk are calculated
based on the post-corrective measures soil concentrations of these metals.  In general, this
method involves identification of the corrective measures to be considered at SWMU 21
and the corresponding sample locations, and recalculation of post-corrective measures
soil exposure concentrations.  Given this information, the risk to receptors of concern is
recalculated using the methodologies presented in detail in the SWERA (Rust E&I, 1997)
and summarized in Section B.2.

B.3.3 ESTIMATION OF POST-CORRECTIVE MEASURES SOIL CONCENTRA-
TIONS

Table B-1 – presented at the end of this appendix along with the other tables –
lists the post-corrective measures concentrations of the COPC risk drivers in soil at
SWMU 21.  It should be noted that Table B-1 includes data collected in 1995 from the
drainage area, which was not included in the SWERA; these data are not considered in
this evaluation.  It is assumed that corrective measures are applied to reduce the soil
concentrations of lead (and other COPCs) in portions of the site that contain samples
SS21001, SS21002, SS21002, SS21003, SS21004, SS21007, SS21008, SS21009, and
SS21010 (Table B-1).  Soil associated with samples SS21005 and SS21005DUP was
previously remediated because of 2,4,6-trinitrotoluene (TNT) concerns (Dames & Moore,
2000).  Thus, the values in the historic dataset for the primary risk-driving COPCs for
these samples were replaced by their respective 95 percent upper confidence level (UCL)
background values, and 2,4,6-TNT was removed as a COPC.  Appendix B of the CMS
Work Plan (Dames & Moore, 2000) shows the locations of the above samples.

The corrective measures considered for SWMU 21 are presented below, together
with assumptions employed in the post-corrective measures risk evaluations:

• Asphalt cover and land use restrictions (Alternative 1) – For this corrective
measure, it is assumed that the soil concentrations of all COPCs under
consideration are reduced to zero and that no receptors are exposed to
COPCs.

• Excavation, solidification/stabilization, and land use restrictions (Alternative
2) – For this corrective measure, it is assumed that solidified/stabilized soil
will be moved to the SWMU 12/15 (Known Releases) landfill.  The clean
soil used for backfill is assumed to have COPC concentrations equal to
background conditions.  (See Table A-10 of the CMS Work Plan for all
metals background concentrations (Dames & Moore, 2000).)

• Excavation, soil washing, and land use restrictions (Alternative 3) – For this
corrective measure, it is assumed that post-remedial concentrations of lead in
the impacted areas are reduced to the human health corrective action
objective (CAO) of 1,800 milligrams per kilogram (mg/kg).  It is further
assumed that other metal COPCs are likely to be associated with the fine-
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grained soil material separated from the cleaned soil and that these
concentrations are reduced by approximately 40 percent.

• Excavation, off-post treatment/disposal, and land use restrictions (Alternative
4) – For this corrective measure, it is assumed that the clean soil used for
backfill has COPC concentrations equal to background conditions.  Table A-
10 of the CMS Work Plan presents the background metals concentrations
used in this evaluation (Dames & Moore, 2000).

For those samples within the designated corrective measures area, post-corrective
measures soil concentrations were substituted in the dataset for the original soil
concentrations used in the SWERA.  Specifically, for Alternative 1, the concentration of
each COPC in surface soil is assumed to be 0.0.  For Alternatives 2 and 4, the COPC
background concentration is substituted for all samples within the designated corrective
measures area.  For Alternative 3, the lead concentration for each sample is assumed to
be 1,800 mg/kg; additionally, a value equal to 60 percent of the original concentration is
substituted into the original dataset for the other COPCs under consideration.  Because
the estimation of post-corrective measures soil concentrations results in a new soil dataset
for SWMU 21, the Cterm (soil exposure term) is recalculated for each corrective measure.

B.3.4 ESTIMATED POST-CORRECTIVE MEASURES ECOLOGICAL RISKS

The post-corrective measures values of HQ and HI are presented together with the
corresponding baseline values in Tables B-2 through B-5 for passerine bird, deer mouse,
soil fauna, and plant receptors, respectively.  These tables also show the calculated RSA
multiplier and percent risk reduction values for each corrective measures alternative.
Exhibit B-1 summarizes the calculated RSA multiplier and percent risk reduction values
for each of the ecological receptors of concern.

Overall, Alternative 1 offers the greatest reduction of risk for SWMU 21.
However, asphalt paving of the site completely removes all ecological habitat, which may
not be desirable.  Alternatives 2 and 4 are equal and the next most effective measure for
reduction of risk, followed by Alternative 3.  Using the risk characterization developed in
the SWERA (Rust E&I, 1997), post-remedial ecological risks are classified as follows for
each of the corrective measures considered:

• No risks for all receptors of concern (Alternative 1).

• Low risks for passerine birds, deer mice, and plants; low-to-moderate risk for
soil fauna (Alternative 2).

• Low risk for deer mice, moderate risk for passerine birds, and potentially
unacceptable risks for soil fauna and plants (Alternative 3).

• Low risks for passerine birds, deer mice, and plants; low-to-moderate risk for
soil fauna (Alternative 4).
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B.4 BOMB WASHOUT BUILDING (SWMU 42)

B.4.1 INTRODUCTION

Based on results of the ecological RA, the SWERA (Rust E&I, 1997)
characterized SWMU 42 as posing potentially unacceptable ecological risks.  It
recommended consideration of ecological risk reduction as part of corrective measures to
address human health concerns.  Specific factors considered in the risk characterization
are as follows:

• Risk to passerine birds was approximately 10 times the estimated RSA risk.
The primary risk drivers were lead (29 percent contribution to estimated
risk), thallium (20 percent), and dioxins (24 percent).

• Risks to raptors and special status species were less than the estimated RSA
risks.

• Risks to mammals (i.e., deer mice, mule deer, and jackrabbits) were
approximately 6, 1.1, and 4 times the estimated RSA risks, respectively.  The
primary risk drivers were metals, dioxins, and explosives in soil.  Iron
accounted for over 10 percent of the risk estimates for all three receptors.

• Risks to soil plants and fauna exceeded the estimated RSA risks.  However, a
high degree of uncertainty is associated with these risk estimates because of
limited toxicological information.

Changes in ecological risk to the passerine bird, deer mouse, jackrabbit, soil fauna, and
soil plant receptors at SWMU 42 are evaluated for each of the corrective measures
alternatives, based on estimated reductions in the concentrations of lead and other COPC
risk drivers in soil at the site.  Changes in risk to the mule deer receptor are not
considered in this evaluation because of its low risk relative to the RSA.

B.4.2 ECOLOGICAL RISK EVALUATION STRATEGY

Based on results of the human health RA, the CMS Work Plan (Dames & Moore,
2000) indicated that corrective actions to be evaluated in the CMS Report for SWMU 42
should focus primarily on lead.  In addition, the post-corrective measures ecological RAs
focus on other COPCs that contribute at least 5 percent of the estimated risk for at least
one of the receptors under consideration.  For SWMU 42, the additional COPCs are
antimony, barium, chromium, copper, thallium, and zinc.  Reductions in ecological risk
are calculated based on the post-corrective measures soil concentrations of these metals.
In general, this method involves identification of the corrective measures to be
considered at SWMU 42 and the corresponding sample locations, and recalculation of
post-corrective measures soil exposure concentrations.  Given this information, the risk to
receptors of concern is recalculated using the methodologies presented in detail in the
SWERA (Rust E&I, 1997) and summarized in Section B.2.
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B.4.3 ESTIMATION OF POST-CORRECTIVE MEASURES SOIL CONCENTRA-
TIONS

Table B-6 lists the post-corrective measures concentrations of the COPC risk
drivers in soil at SWMU 42.  It is assumed that corrective measures are applied to reduce
the soil concentrations of lead (and other COPCs) in portions of the site that contain
samples SB42003, SB42006, SB42007, SB42008, SB42010, SB42012, SB42013,
SB42017, SB42050, SS42003, SS42004, SS42007, SS42008, SS42009, SS42011, and
SS42013 (Table B-6).  Appendix B of the CMS Work Plan (Dames & Moore, 2000)
shows the locations of the above samples.

The corrective measures considered for SWMU 42 are presented below, together
with assumptions employed in the post-corrective measures risk evaluations:

• Soil cover, fence, and land use restrictions (Alternative 1) – For this
corrective measure, it is assumed that the soil cover has COPC metal
concentrations equal to background soil.

• Excavation, solidification/stabilization, and land use restrictions (Alternative
2) – For this corrective measure, it is assumed that solidified/stabilized soil
will be moved to the SWMU 12/15 (Known Releases) landfill.  The clean
soil used for backfill is assumed to have COPC concentrations equal to
background conditions.  (See Table A-10 of the CMS Work Plan for all
metals background concentrations (Dames & Moore, 2000).)

• Excavation, soil washing, and land use restrictions (Alternative 3) – For this
corrective measure, it is assumed that post-remedial concentrations of lead in
the impacted areas are reduced to the human health CAO of 1,800 mg/kg.  It
is further assumed that other metal COPCs are likely to be associated with the
fine-grained soil material separated from the cleaned soil and that these
concentrations are reduced by 40 percent.

• Excavation, off-post treatment/disposal, and land use restrictions (Alternative
4) – For this corrective measure, it is assumed that the clean soil used for
backfill has COPC concentrations equal to background conditions.  Table A-
10 of the CMS Work Plan (Dames & Moore, 2000) presents the background
metals concentrations used in this evaluation.

For those samples within the designated corrective measures area, post-corrective
measures soil COPC concentrations are substituted in the dataset for the original soil
concentrations used in the SWERA.  Specifically, for Alternatives 1, 2, and 4 above, the
COPC background concentration is substituted for all samples collected within the
corrective measures area.  For Alternative 3, the lead concentration for each sample is
assumed to be 1,800 mg/kg; additionally, a value equal to 60 percent of the original
concentration is substituted into the original dataset for barium, chromium, copper,
thallium, antimony, and zinc.  Because the estimation of post-corrective measures soil
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concentrations results in a new soil dataset for SWMU 42, the Cterm (soil exposure term)
is recalculated for each corrective measure.

B.4.4 ESTIMATED POST-CORRECTIVE MEASURES ECOLOGICAL RISKS

The post-corrective measures values of HQ and HI are presented together with the
corresponding baseline values in Tables B-7 through B-11 for passerine bird, deer mouse,
jackrabbit, soil fauna, and plant receptors, respectively.  These tables also show the
calculated RSA multiplier and percent risk reduction values for each corrective measures
alternative.  Exhibit B-2 summarizes the calculated RSA multiplier and percent risk
reduction values for each of the ecological receptors of concern.

Alternatives 1, 2, and 4 offer the highest reduction of ecological risk for SWMU
42.  Alternative 3 results in the least reduction of ecological risk.  Risks posed to
ecological receptors by post-corrective measures conditions are similar to those estimated
at the RSA for Alternatives 1, 2, and 4.  Using the risk characterization developed in the
SWERA (Rust E&I, 1997), post-remedial ecological risks are classified as follows for
each of the corrective measures considered:

• Low ecological risk for all receptors of concern – a minimum risk reduction
of 70 percent (Alternatives 1, 2, and 4).

• Low-to-moderate ecological risks, with risks to soil fauna being the highest
relative to the RSA (Alternative 3).
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Corrective Measures
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Cost Estimates for Unrestricted Use
Corrective Measures

Recent Army guidance focuses on the application of institutional controls (ICs) at
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
sites.  The guidance is presented in the memorandum “Army Guidance on Using
Institutional Controls in the CERCLA Process,” issued on September 4, 1998, by the
Assistant Chief of Staff for Installation Management, Department of the Army (U.S.
Army, 1998).  Although the guidance is primarily directed to ICs in relation to Base
Realignment and Closure (BRAC) transfers, it also presents general principles applicable
to active military installations.  Appendix E of the CMS Work Plan (Dames & Moore,
2000) provides a brief explanation of the Army policy regarding ICs and implements the
guidance at selected Group A solid waste management units (SWMUs).

To comply with the recent Army guidance, a corrective measure that remediates a
site so that it is suitable for unrestricted use is evaluated for SWMUs 1b, 1c, 37, 45, and
48 in the CMS Work Plan.  This corrective measure includes excavation of contaminated
soil and off-post treatment/disposal.  This applies to all soil that:

• Contains COCs at concentrations above residential CAOs.

• Poses a cancer risk above 1×10-6.

• Poses a noncancer hazard index (HI) greater than 1.0.

• Results in a blood lead level above 10 micrograms per deciliter (µg/dL) for
children (11.1 µg/dL for adults).

The excavation and off-post treatment/disposal corrective measure includes provisions
for confirmation sampling to ensure that the soil contaminated at levels above CAOs is
removed.

The objective of the following evaluation is primarily to compare long-term costs
of remediation versus ICs.

C.1 BURN PAD  (SWMU  1b)

C.1.1 COST COMPARISON

No corrective action is recommended for the Burn Pad.
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C.1.2 SUMMARY

• Based on a comparison between the maximum detected concentrations of
each COPC identified in the Phase II RFI Report (Montgomery Watson,
1997) and CAOs, no COCs are identified at the Burn Pad that require
corrective action.

• Although human health cancer risks and noncancer health effects exceed
State of Utah goals, the risk is almost wholly due to the produce ingestion
exposure pathway.  Because of the excessive uncertainty associated with this
pathway, it is not considered in the calculation of CAOs.  Therefore, it is
recommended that corrective action not be based on the highly speculative
produce ingestion pathway.

• It is recommended that unrestricted use be permitted for SWMU 1b; no
corrective action is required.

C.2 TRASH  BURN  PITS  (SWMU  1c)

C.2.1 COST COMPARISON

The estimated cost of implementing excavation and off-post treatment/disposal
without ICs for 4,700 yd3 of contaminated soil at the Trash Burn Pits is $2,880,000.
Table C-1 presents the detailed cost estimate.  The estimated cost of implementing an
alternative with ICs (Alternative 1, land use restrictions, Table A-2) is $12,000.  See
Appendix A for that cost table.

C.2.2 SUMMARY

• Based on a comparison between the maximum detected concentration of each
COPC identified in the Phase II RFI Report (Montgomery Watson, 1997) and
CAOs and EPCs, RDX is identified as the only residential COC at the Trash
Burn Pits that requires corrective action to allow for unrestricted use.

• A review of the human health RA conducted in the Phase II RFI indicates
that RDX also poses unacceptable residential human health risks.

• Based on an evaluation of locations where RDX detections exceed CAOs, it
is estimated that 4,700 yd3 of soil requires corrective action to allow for
unrestricted use of SWMU 1c.

• The cost of implementing land use restrictions ($12,000) is less than the cost
of excavation and off-post treatment/disposal ($2,880,000).
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C.3 CONTAMINATED  WASTE  PROCESSING  PLANT  (SWMU  37)

C.3.1 COST COMPARISON

The estimated cost of implementing excavation and off-post treatment/disposal
without ICs for 540 yd3 of contaminated soil at the Contaminated Waste Processing Plant
is $320,000.  Table C-2 presents the detailed cost estimate.  The estimated cost of
implementing an alternative with ICs (Alternative 1, land use restrictions, Table A-15) is
$12,000.  See Appendix A for that cost table.

C.3.2 SUMMARY

• Based on a comparison between the maximum detected concentrations of
each COPC identified in the Phase II RFI Report (Montgomery Watson,
1997) and CAOs and EPCs, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene, and dioxins/furans are
identified as the residential COCs at the Contaminated Waste Processing
Plant that require corrective action to allow for unrestricted use.

• A review of the human health RA conducted in the Phase II RFI indicates
that benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, indeno
(1,2,3-cd)pyrene, dioxins/furans, and TNT pose unacceptable human health
risks.  However, TNT poses cancer and noncancer risks via the produce
ingestion exposure pathway.  Because of the excessive uncertainty associated
with this pathway, it is not considered in the calculation of CAOs.  Therefore,
it is recommended that corrective action not be based on the highly
speculative produce ingestion pathway.

• Based on an evaluation of locations where benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene, and dioxin/
furans exceed their respective CAOs, it is estimated that 540 yd3 of soil
requires corrective action to allow for unrestricted use of SWMU 37.

• The cost of implementing land use restrictions ($12,000) is less than the cost
of excavation and off-post treatment/disposal ($320,000).

C.4 STORMWATER  DISCHARGE  AREA  (SWMU  45)

C.4.1 COST COMPARISON

The estimated cost of implementing excavation and off-post treatment/disposal
without ICs for 4 yd3 of contaminated soil at the Stormwater Discharge Area is $13,000.
Table C-3 presents the detailed cost estimate.  The estimated cost of implementing an
alternative with ICs (Alternative 1, land use restrictions, Table A-20) is $12,000.  See
Appendix A for that cost table.
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C.4.2 SUMMARY

• Based on a comparison between the maximum detected concentration of each
COPC identified in the Phase II RFI Report (Montgomery Watson, 1997) and
CAOs and EPCs, arsenic and lead are identified as the residential COCs at
the Stormwater Discharge Area that require corrective action to allow for
unrestricted use.

• A review of the human health RA conducted in the Phase II RFI indicates
that arsenic also poses unacceptable residential human health risks.  In
addition, the blood lead model resulted in an exceedance of the CDC target
level.

• Based on an evaluation of the location where arsenic and lead detections
exceed CAOs, it is estimated that 4 yd3 of soil requires corrective action to
allow for unrestricted use of SWMU 45.

• The cost of implementing land use restrictions ($12,000) is slightly less than
the cost of excavation and off-post treatment/disposal ($13,000).

C.5 OLD  DISPENSARY  DISCHARGE  –  BUILDING  400  (SWMU  48)

C.5.1 COST COMPARISON

The estimated cost of implementing excavation and off-post treatment/disposal
without ICs for 15 yd3 of contaminated soil at the Old Dispensary Discharge – Building
400 is $20,000.  Table C-4 presents the detailed cost estimate.  The estimated cost of
implementing an alternative with ICs (Alternative 1, land use restrictions, Table A-21) is
$12,000.  See Appendix A for that cost table.

C.5.2 SUMMARY

• Based on a comparison between the maximum detected concentration of each
COPC identified in the Phase II RFI Report (Montgomery Watson, 1997) and
CAOs and EPCs, dieldrin is identified as the only residential COC for the
Old Dispensary Discharge – Building 400 that requires corrective action to
allow for unrestricted use.

• A review of the human health RA conducted in the Phase II RFI indicates
that dieldrin also poses unacceptable human health risks.

• Based on an evaluation of the location where dieldrin exceeds its CAO, it is
estimated that 15 yd3 of soil requires corrective action to allow for
unrestricted use of SWMU 48.
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• The cost of implementing land use restrictions ($12,000) is less than the cost
of excavation and off-post treatment/disposal ($20,000).
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Additional Data Collection Activities
SWMUs 20 and 21
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Additional Data Collection Activities
SWMUs 20 and 21

D.1 INTRODUCTION

D.1.1 PURPOSE  AND  SCOPE

This appendix presents the results of additional data collection activities at the
AED Deactivation Furnace Site (SWMU 20) and the Deactivation Furnace Building
(SWMU 21), Tooele Army Depot (TEAD), Tooele, Utah (Figure D-1).  The field and
laboratory work was performed in accordance with the Planning Document Additional
Data Collection Activities, SWMUs 2, 20, 21, and 23 (Dames & Moore, 1999), which
described soil sampling activities designed to fill data gaps identified in the Phase II
Group A Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI;
Montgomery Watson, 1997).

The Planning Document Additional Data Collection Activities is the Second
Addendum to the Final Data Collection Quality Assurance Plan (DCQAP; SEC
Donohue, 1993) for the Known Releases SWMUs at TEAD.  SWMUs 20 and 21 were
included in the Second Addendum because the proposed sampling activities at these
SWMUs were similar to those described in the Known Releases Planning Documents.
Field investigation results for the Industrial Waste Lagoon (SWMU 2; Known Releases)
and the Bomb and Shell Reconditioning Building (SWMU 23; Operable Unit 9) are
reported in separate documents.

Of the eight Group A SWMUs at TEAD, SWMUs 20 and 21 were identified as
requiring additional soil sampling to fill the following data gaps:

• SWMU 20 – Earthmoving activities were conducted after the collection of
Phase II data.  Additional samples were needed to define the current extent of
contamination.

• SWMU 21 – Contamination was detected in nearly every surface soil sample
collected at SWMU 21.  Additional samples were needed to define the
vertical and horizontal extent of contamination.

The goal of the field investigation was to collect additional data to complete the
Corrective Measures Study (CMS).  The results of the investigation are documented and
evaluated in this appendix.  Because additional sampling for SWMUs 20 and 21 was
recommended by regulatory agencies after the CMS Work Plan was initially submitted,
information from these evaluations is included in this CMS Report.
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Analytes detected during this investigation are compared to the existing list of
contaminants of potential concern (COPCs).  In addition, the concentrations of COPCs
are compared to the corrective action objectives (CAOs) presented in the CMS Work
Plan (Dames & Moore, 2000) to determine whether they should be considered as
contaminants of concern (COCs).  The CMS Report summarizes these comparisons and
the potential effects of the new data on the CMS Work Plan identification of corrective
measures.  As explained in this appendix, the additional data results did not identify any
new COCs and are unlikely to significantly alter the results of the human health risk
assessment (RA).  Therefore, the RAs developed in the RFI are not revised.  Likewise,
the data collected as part of this field program are not used to supplement the Site-Wide
Ecological RA (SWERA; Rust E&I, 1997b).  The results of the additional field
investigation support the CMS recommendations for each SWMU regarding the need for
management measures or treatment technologies.

D.1.2 ORGANIZATION

This appendix is organized as follows:

• Procedures used to conduct field activities (Section D.2).

• Sampling and chemical results for SWMUs 20 and 21 (Sections D.3 and
D.4).

• References (Section D.5).

• Soil boring logs, chains of custody, chemical data, and data quality
assessment, respectively (Attachments A through D).

D.2 FIELD  METHODS

D.2.1 FIELD  INVESTIGATION  AND  PROCEDURES

Table D-1 summarizes the field program that is described in detail in Sections D.3
and D.4 of this report.  The additional fieldwork was conducted to address previously
identified data gaps.  All work was performed in accordance with the Planning
Documents; any deviations from the planned program are reported.

A total of 28 soil borings were advanced to depths of 3 feet (5 feet at one
location) at selected locations within SWMUs 20 and 21.  Soil samples from the borings
included surface and subsurface soil for chemical analysis.  An additional eight surface
soil samples were also collected.
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TABLE D-1

Summary of Field Program, SWMUs 20 and 21
Additional Data Collection Activities (a)(b)

Environmental Samples Field QC Samples
Soil Borings

SWMU Group/Name
No. of

Borings

No. of
Samples/
Boring

Sample
Depth (ft

bgs)

SWMU
Soil

Samples

Field
Duplicates

Soil MS/MSDs

Equipment
Rinse

Blanks Analytical Parameters
Group A
AED Deactivation Furnace Site (SWMU 20) 11 3 0, 1, 2 32 2 2 2 Antimony and lead
Deactivation Furnace Building (SWMU 21) 17 3 0, 1, 2 (c) 50 3 3 2 TAL metals, explosives (c)

surface samples 0 to 0.5 8 0 0 1 TAL metals

Other Field QC Samples
No. of

Samples Analytical Parameters
Distilled water/source water 2 TAL metals, explosives, and TCL VOCs
Trip blank 4 TCL VOCs

Waste Handling Samples
Borehole cuttings
SWMU 21 1 TCLP metals, TCLP VOCs, TCLP SVOCs, and explosives
SWMU 20 1 TCLP metals, TCLP VOCs, and TCLP SVOCs
Decontamination waste
Water 1 TCLP metals, explosives, TCLP VOCs, TCLP SVOCs, TCLP pesticides/herbicides, reactivity, F-listed solvents

(F001-F005), TOX, and TOC

(a) Additional data collection activities also included SWMUs 2 and 23, results for which are reported in separate documents.  Sample analysis from SWMUs 2 and 23
included volatile organic compounds (VOCs).

(b) bgs = below ground surface.
QC = quality control.
MS/MSD = matrix spike/matrix spike duplicate.
TAL = Target Analyte List.
TCL = Target Compound List.
TCLP = Toxicity characteristic leaching procedure.
SVOC = semivolatile organic compound.
TOX = total halogens.
TOC = total organic carbon.

(c) Only three soil samples from one boring in the former drum staging area were collected at 0, 2, and 4 feet bgs and analyzed for explosives (and TAL metals).
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Soil borings were drilled and sampled using a Mobile Drill B-61 truck-mounted
auger rig.  The desired sample depth was reached by advancing the hollow-stem auger
(HSA), then collecting the sample using a 3-inch-outside-diameter, 24-inch-long, split-
spoon sampler. The sampler was lowered to the top of the desired sample interval and
then driven with a 140-pound hammer dropped 30 inches.  Attachment A includes the
soil boring logs with borehole information, soil description, boring depth, and sample
depths.  Because of the shallow depths of the soil sampling activities, blow counts were
not necessary.  Because of the shallow depths of most of the soil borings, the samplers
were driven into the subsurface to the required sample depth or until refusal.  If the
sample depth could not be reached due to spoon refusal, the sample depth was achieved
by advancing the HAS through the area of refusal and then another spoon was attempted.
If this failed, a new offset boring was attempted within close proximity of the original
location.

After the sampler was driven to the desired sample interval, it was pulled from the
borehole and carefully opened on a clean surface.  Surface and subsurface samples were
screened with a photoionization detector (PID) to detect VOCs.  Samples requiring VOC
analysis were immediately removed from the split-spoon and sealed in the sample
container with no headspace to minimize the loss of VOCs.  (None of the soils at
SWMUs 20 and 21 were analyzed for VOCs).  The remaining soil was logged by the
geologist and thoroughly mixed in a clean stainless-steel bowl before filling each sample
container for other chemical analyses.

D.2.2 SAMPLE  IDENTIFICATION

The sample identification scheme presented in the Planning Documents
(Dames & Moore, 1999) was developed to conform to the Installation Restoration Data
Management Information System (IRDMIS) format.  Each sample was assigned a Site
Identification Number (Site ID) and a Field Sample Number (Sample ID).

The Site ID labels the geographic location where the sample was collected;
therefore, all soil samples from the same borehole are assigned the same Site ID.  The
alphanumeric characters of the Site ID first identify the type of sample, then the site
name, and finally the sample location number.  For example, Site ID SB2021 indicates
that the sample was a soil boring (SB), the sample was collected from SWMU 20, and the
sample location was number 21.

The Sample ID is simply the Site ID with a letter character at the end to designate
sample depth (i.e., A = 0 to 0.5 feet bgs).  QC samples have an additional letter character
at the end.  Table D-2 lists the sample IDs.  Attachment B presents the Chains of Custody
for the additional sampling activities.  Samples from SWMUs 2 and 23 are also presented
on the Chains of Custody, but the sample results from these SWMUs are presented in
separate documents.



TABLE D-2

Summary of Sample Identification, SWMUs 20 and 21
Additional Data Collection Activities

Area
No. of Sampling

Locations
No. of Soil
Samples Sample ID No. (a)(b)

Sample Depth
Code (ft bgs)

AED Deactivation Furnace Site
(SWMU 20)

11
soil borings

32 SB2021A, B, C
SB2022A, B, C
SB2023A, B, C
SB2024A, B, C
SB2025A, B, C

SB2026A, B, C
SB2027A, B, C
SB2028A, B
SB2029A, B, C
SB2030A, B, C
SB2031A, B, C

A = 0 to 0.5
B = 1 to 2
C = 2 to 3

Deactivation Furnace Building
(SWMU 21)

17
soil borings

50 SB2101A, B, C
SB2102A, B, C
SB2103A, B, C
SB2104A, B, C
SB2105A, B, C
SB2106A, B, C
SB2107A, B, C
SB2108A, B, C

SB2109A, B, C
SB2110A, B, C
SB2111A, B, C
SB2112A, B, C
SB2113A, B, C
SB2114A, B
SB2115A, B, C
SB2116A, B, C
SB2117A, C, D

A = 0 to 0.5
B = 1 to 2
C = 2 to 3
D = 4 to 5

8
surface samples

8 SS2115
SS2116
SS2117
SS2118

SS2119
SS2120
SS2121
SS2122

All = 0 to 0.5

(a) Prefixes for sample ID numbers are as follows:
SB = soil boring
SS = surface soil sample.

(b) Field QC samples (presented in Attachment C) have the same sample ID numbers as associated field samples, plus the following
suffixes:
“R” corresponds to a duplicate.
“B” corresponds to an equipment rinse blank.
“DW” corresponds to distilled water field blank.
“SW” corresponds to source water field blank.
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D.2.3 SAMPLE  HANDLING,  STORAGE,  AND  SHIPPING

All sample containers were precleaned prior to shipment from the laboratory.
Liquid VOC bottles were completely filled, leaving no headspace.  All other liquid
samples were filled with minimal headspace, except that bottles for liquid inorganic
analysis were approximately 90 percent full.  Samples were preserved with acid
immediately following collection when required.  Soil sample bottles were filled with
minimal headspace.  All samples were packed on ice immediately after collection.
Samples were delivered by courier under chain-of-custody to the laboratory on the day of
collection.

D.2.4 LAND  AND  UTILITY  SURVEYS

Prior to sampling at SWMUs 20 and 21, sample locations were cleared for
underground utilities by TEAD personnel, and excavation permits were obtained.  Soil
sample locations were measured to the nearest permanent markers or structures and noted
in the fieldbook.

D.2.5 DECONTAMINATION  PROCEDURES

TEAD water supply well WW-3, which had previously been used as a water
source for field activities, provided water for field cleaning.  The well was sampled and
analyzed for chemicals of concern prior to the start of the field activities reported herein.
Analytical results for the decontamination source water detected only low levels of
several metals commonly found in local groundwater; no COCs were detected.  The
results are included in Attachment C, which presents chemical data results.  All drilling
equipment (i.e., HSA, drill rods and bits, and temporary casing, etc.) was steam cleaned
upon arrival at the site, between borings, and before demobilization.  All sampling
equipment was scrubbed with approved water and then rinsed with distilled water.
Sampling equipment was placed on plastic sheeting on the ground.

D.2.6 WASTE  HANDLING

All wastes were handled in accordance with approved protocols.  Used
uncontaminated personal protective equipment (PPE) was disposed of in an approved
facility garbage bin.

Decontamination water, plastic from the decontamination pools, and soil cuttings
from the boreholes were containerized in U.S. Department of Transportation (DOT)-
approved 55-gallon drums.  The drums were then transported and unloaded at the 90-day
storage yard.  Soil cuttings were drummed in response to a Utah Department of
Environmental Quality (UDEQ) request.  One composite sample was taken from the
decontamination water drums and analyzed for the list of analytes presented in Table D-
1.  Samples were collected separately for the soil cuttings from SWMUs 20 and 21 and
analyzed for the list of analytes.  Five drums of soil cuttings, four drums of water, and
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four drums of plastic accounted for the total waste generated at all four SWMUs included
in the sampling activities.  Because the analytical results detected low levels of F-listed
solvents in the decontamination rinse water (toluene and 4-methylphenol at 4.6
micrograms per liter (µg/L) and 0.39 µg/L, respectively) and in the soil cuttings from
SWMU 2, TEAD sent all 13 drums to Grassy Mountain Landfill in Utah for incineration
and disposal.

D.2.7 ANALYTICAL  METHODS

As discussed in the Additional Data Collection Activities report (Dames & Moore,
1999), U.S. Environmental Protection Agency (EPA) methods replaced U.S. Army
Environmental Center (USAEC) methods for all analyses performed for this field
investigation, as explained below:

• EPA methods have written validation protocols; because USAEC methods do
not, data validation is more difficult and time consuming.  Validation also is
complicated by the need to perform an EPA-acceptable validation and a
USAEC-acceptable validation, each of which requires review of control charts.

• Because EPA methods for organics can be reported down to the method
detection limit (MDL) and for inorganics down to the instrument detection limit
(IDL), they offer an effective increase in sensitivity.

• The use of EPA methods reduces the confusion and potential error associated
with two sets of QC requirements.  EPA historically has insisted on MS/MSDs
as part of the analytical program; thus, the use of EPA methods provides
necessary QC information by including MS/MSD samples in the relevant
USAEC lots.  USAEC methods do not require MS/MSDs, making them
unavailable for validation.

Analytical methods were taken from SW-846, Test Methods for Evaluating Solid
Wastes, 3rd Edition including Update III, July 1988. Comparability is not affected by this
change because the instrumental methods of analysis are the same on an analyte-specific
basis.  For instance, where gas chromatography/mass spectrometry (GC/MS) methods have
been used in the past, the EPA equivalent method for GC/MS analysis is used.

Differences do exist, however, in the manner in which USAEC and EPA define
detection limits.  Thus, detection and reporting limits may differ.  The differences in the
development of detection limits generally result in EPA methods having lower MDLs, while
reporting limits tend to be comparable.  To the extent that either method provides for a
reporting limit that meets data quality objectives (DQOs) for the work, there is no loss in
comparability.
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D.2.8 CHEMICAL ANALYSIS RESULTS TABLES

Attachment C presents the complete analytical results from the sampling at each
SWMU.  Laboratory data are sent to IRDMIS, where the measured values are corrected
for percent recovery, moisture, and dilution factor.  The resulting (corrected) values are
loaded into the IRDMIS database and are available for contractor use.  These data are
presented in the chemical analysis tables in Attachment C.   Data results for equipment
rinse blanks, field blanks, and trip blanks are presented after the SWMUs 20 and 21 soil
data results.

Within the tables, if an analyte was detected in a particular sample, the
Measurement Boolean (MB) column is blank; if an analyte was not detected in a
particular sample, the MB is marked “LT” (less than the CRL or MDL for EPA
methods).  Laboratory flags (LF), assigned by the laboratory to qualify the data, are
found in the L column.  Data loaded into the IRDMIS database are electronically
compared to an established set of analytical conditions criteria; data qualifier (DQ) codes
are assigned by the USAEC chemist to indicate data acceptance or rejection based on
abnormal analytical conditions or results.

Dames & Moore performed a 10 percent validation of the data, the results of
which are shown in the validation flag (V) column; an explanatory reason code for
specific validation flags is found in the R column.  All data were found to be usable.  The
QC sample results indicated generally acceptable performance.  Attachment D presents
the overall data quality assessment.  The validation results for the complete additional
data activities are included.  No reported values were qualified by USAEC.  All reported
values qualified by Dames & Moore are flagged in the chemical analysis tables.

D.2.9 QUALITY  ASSURANCE/QUALITY  CONTROL  SAMPLES

Numerous field and laboratory QC samples were analyzed and evaluated.  Table
D-1 shows the types and number of samples collected.  Duplicate samples were collected
at one per 20 samples.  Samples SB2025B, SB2027B, SB2101A, SB2102B, and
SB2108A had duplicate samples.  Results are included in Attachment C.  The analytical
results of the QC samples were used to assess the usability of the chemical data and to
identify procedural problems.  Analytical results for the field blanks and equipment rinse
blanks detected low levels of several metals commonly found in local groundwater.  Low
levels of the acetone were found in the field blanks.  Low levels of acetone, carbon
disulfide, and toluene were found in the equipment blanks.  Low levels of acetone and
methylene chloride were found in the trip blanks.  Acetone and methylene chloride are
considered common laboratory contaminants by EPA (USEPA, 1999).  Results are
included Attachment C.  Attachment D discusses the quality assurance (QA)/QC
assessment.
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D.2.10 NATURE  AND  EXTENT  OF  CONTAMINATION

To evaluate potential impacts to human health, the analytes detected above
background levels for which health effects criteria exist were identified as COPCs.  The
maximum concentration detected for each COPC was compared to the CAO developed in
the CMS Work Plan (Dames & Moore, 2000) to evaluate which COPCs would be
retained as COCs (i.e., those contaminants for which corrective measures are evaluated).

Appendix A of the CMS Work Plan (Dames & Moore, 2000) presents a detailed
account of the development of CAOs.  They were developed in accordance with the State
of Utah Administrative Code (UAC) R315-101 (including the “Principle of Non-
Degradation”), EPA guidance (USEPA, 1991a), and the human health risk assessment
(RA) performed for the Group A SWMUs (Montgomery Watson, 1997).

D.3 AED DEACTIVATION FURNACE SITE (SWMU 20)

D.3.1 SWMU DESCRIPTION AND DATA GAPS

Figure D-2 shows the location and layout of the AED Deactivation Furnace Site
(SWMU 20), which includes Buildings 1351, 1352, 1355, and 1356, and former Building
1354.  However, only Buildings 1351 and 1352 are related to site activities.  SWMU 20
is an approximately 180- by 225-foot asphalt pad located along the road between the
AED Demilitarization Facility (SWMU 19; Group B SWMUs) and the Bomb Shell
Reconditioning Building (SWMU 23; OU 9).  The pad is underlain by compacted gravel
fill.  A small area near the western corner of the asphalt pad, which was reportedly once
used to store drummed residue, is referred to as the former hazardous waste holding area.

Building 1351 has been active since approximately 1970; it includes a
deactivation furnace (rotary-kiln type), a flashing furnace (installed in 1976), and an air
pollution control system (installed in 1976).  Building 1352 is a small storage building.

An underground storage tank (UST) containing No. 2 heating oil, with associated
piping, is located in the central part of the facility, southeast of the main furnace.  During
summer and fall 1993, an aboveground diesel tank was installed approximately 100 feet
northwest of Building 1351.  Aboveground propane tanks are also located west of
Building 1351.

SWMU 20 is currently used to conduct treatability studies and operates under
interim RCRA approval through an experimental variance.
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D.3.1.1 Previous Sampling Results

During the Phase I RFI (Montgomery Watson, 1993), 11 surface soil samples
were collected from around the perimeter of the facility, and five samples were collected
from beneath the asphalt pad.  During the Phase II RFI (Montgomery Watson, 1997),
three soil samples were collected from each of 19 soil borings drilled to a depth of 3 feet
bgs.  Each sample was analyzed for metals and explosives to investigate the vertical and
horizontal extent of contamination detected during the Phase I RFI.  Nine of these
borings were drilled around the periphery of the asphalt pad, and 10 were drilled at
distances up to 250 feet from SWMU 20 to investigate the possible extent of horizontal
migration.  Additional investigations performed during the Phase II RFI included the
collection of six surface soil samples for chromium speciation and three surface soil
samples for dioxin/furan analysis.  Appendix B of the CMS Work Plan (Dames & Moore,
2000) presents chemical analysis results for SWMU 20 from the Phase I and II RFIs, as
they were presented in the Phase II RFI Report.

The Phase II RFI Report (Montgomery Watson, 1997) concluded that activities at
SWMU 20 have released various contaminants, with the most likely sources being the
deposition of stack emissions and surface spills of incinerator residues around the
buildings and the former hazardous waste holding area.

Based on surface soil and shallow borehole sampling, the highest levels of metals
appear to occur at the edge of the asphalt pad; metals detections decrease with distance
from the pad.  The Phase II RFI (Montgomery Watson, 1997) identified 10 metals –
antimony, barium, cadmium, chromium (total), chromium (VI), copper, lead, mercury,
thallium, and zinc – as COPCs in surface soil.  The CMS Work Plan (Dames & Moore,
2000) identified antimony and lead as COCs in surface soil at SWMU 20.
Concentrations of lead exceeded its CAO at four locations, with a maximum
concentration of 21,000 micrograms per gram (µg/g; see Figure D-2).  Antimony
exceeded its CAO once at a concentration of 203 µg/g (see Figure D-2).  Section D.3.4
compares the additional data results to the extent of COCs determined in the CMS Work
Plan.

In the RFI, metals were detected at elevated levels in shallow subsurface soil in
12 borings at depths between 1 and 3 feet bgs.  In general, metals concentrations
decreased with depth.  The three boreholes that contained the most elevated metals
concentrations were drilled in areas that tend to collect stormwater runoff from the
asphalt pad.  Seven metals – cadmium, chromium (total), copper, lead, mercury, thallium,
and zinc – were identified as COPCs in subsurface soil; however, no subsurface COCs
were identified in the CMS Work Plan.

D.3.1.2 Data Gaps

Earthmoving activities – which changed the COC distribution – were conducted
at SWMU 20 after collection of the Phase II data.  Contaminated soil was potentially
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regraded during construction activities, which included installation of the concrete pad
immediately northwest of Building 1351.  It is uncertain whether the excavated soil was
spread evenly around the area northeast of Building 1351 or was spread over a few
smaller areas.  Therefore, additional soil samples were needed to define the actual extent
of the COCs antimony and lead.

D.3.2 FIELD INVESTIGATION

The additional data soil sampling activities occurred during December 1999.  The
soil sampling at SWMU 20 is summarized below:

• Eleven borings (SB2021 through SB2031) were advanced to a depth of 3 feet
to evaluate the extent of antimony and lead contamination.  The area of
investigation focused on the field north of the regraded area, where the soil
was most likely relocated.  Soil boring locations were agreed upon by UDEQ
personnel and TEAD during a site walk of SWMU 20 prior to field activities.
The soil boring locations are presented on Figure D-2, and Attachment A
presents detailed boring logs.

• Three soil samples were collected from each boring from 0 to 0.5, 1 to 2, and
2 to 3 feet bgs.  No sample was collected at SB2028 from 2 to 3 feet bgs
because there was no recovery in the split-spoon other than quartzite cobbles
between 2 to 4 feet bgs.  A total of 34 samples were collected, including two
duplicates.

• Soil samples were analyzed for antimony and lead.

D.3.3 RESULTS

Antimony was detected in 13 of the 34 additional data soil samples; lead was
detected in all 34 soil samples.  Attachment C presents the complete analytical data
results, and Attachment D presents the data validation reports.  The results are evaluated
in two steps:  the sample data are compared to background to determine whether addition
COPCs are present; and the new COPC concentrations are screened against CAOs to
determine whether additional COC locations need attention.

Surface soil samples are those from 0 to 0.5 ft bgs and 1 to 2 ft bgs; the same
designation as in the RFI.  Antimony was detected above the basewide background level
of 1.45 µg/g in eight surface soil samples at six borehole locations.  Lead was detected
above the basewide background level of  96.7 µg/g in three surface soil samples at three
borehole locations.  Only antimony was detected above background in subsurface soil
and only in one sample.
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The maximum detections from the additional data occurred in sample SB2022 (1
to 2 feet bgs), at concentrations of 7.92 µg/g and 244 µg/g for antimony and lead,
respectively.

The surface and subsurface COPC locations (i.e., detections above background)
for antimony and lead are shown on Figure D-3.  Presented below are the maximum
antimony and lead concentrations, with associated background comparison criteria:

SWMU 20 COPCs

COPC (a) Maximum (µg/g) Background (b) (µg/g)

Surface Soil

Antimony 7.92 1.45

Lead 244 96.7

Subsurface Soil

Antimony 1.47 1.45

(a) Contaminants of potential concern identified from additional
data sampling.

(b) Background concentrations presented in the CMS Work Plan
(Dames & Moore, 2000).

Because the current and anticipated future land use for SWMU 20 is military, maximum
surface soil COPC detections were compared to CAOs for Depot personnel, and
maximum subsurface soil COPC detections were compared to CAOs for a construction
worker.  As presented below, both COPCs were below CAOs in surface and subsurface
soil:

Development of SWMU 20 COCs

COPC (a) Maximum (µg/g)
Depot Worker CAO

(b) (µg/g) COC?(c)

Surface Soil

Antimony 7.92 160 No
Lead 244 1,800 No

Subsurface Soil
Industrial Worker

CAO (b)

Antimony 1.47 140 No

(a) Contaminants of potential concern identified from additional data
sampling.

(b) CAOs developed in CMS Work Plan (Dames & Moore, 2000).
(c) Contaminants of concern (i.e., COPCs greater than CAOs).

The additional sampling identified no new COC locations.  The results show that elevated
antimony and lead occur in the top foot of soil, with isolated areas of elevated metals at 1
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to 2 ft bgs.  Soil from 2 to 3 ft bgs has almost no detections above background and limits
the elevated metals to the surface soil only.

D.3.4 NATURE AND EXTENT OF CONTAMINATION

The nature and extent of soil contamination is based on both the Phase II RFI
results (Montgomery Watson, 1997) and the additional data collection activities
discussed above.

As shown on Figure D-4, the maximum Phase II RFI lead detection at SWMU 20
occurred in surface soil sample SS-20-014 which detected lead at 21,000 µg/g and
antimony slightly above its CAO.  Lead was also detected above military use CAOs
(1,800 µg/g) at SS-20-015, SS-20-006, and SS-20-012.  Soil boring SB-20-012, which
had lead detections far below it’s CAO, was collected within an area where earthmoving
activities later occurred for a concrete pad.  Soil near COC location SS-20-014 may have
been excavated as well.  The additional sampling after the earthmoving activities found
soil near Phase II COC locations SS-20-014 and SS-20-015 to contain lead above
background levels but below residential and military use CAOs.  Additional data samples
SB2024, SB2027, and SB2030 collected north to northeast of the new concrete pad
detected antimony and lead at concentrations far below CAO levels, but above
concentrations detected in that area during the Phase II RFI.  Based on the extensive RFI
and additional sampling data (105 samples for lead and antimony), it appears that the
21,000 µg/g detection of lead was confined to a very small portion of SWMU 20.  Soil
with low lead contamination appears to have been moved to north of the concrete pad.

Phase II RFI samples SS20012 and SS20006 also contained lead above its CAO;
however, no additional samples were collected from the vicinity of these samples because
no soil regrading occurred near these samples.  These COC locations are unaffected by
site regrading.

D.3.5 ESTIMATE OF CONTAMINATED VOLUME

Figure D-4 shows the four Phase II RFI lead and antimony COC locations.  The
additional sampling identified no new COC locations; and antimony and lead were
detected at levels above background but below CAOs near Phase II RFI COC locations
SS-20-014 and SS-20-015.  Based on the COC locations, the estimated area of SWMU 20
with elevated concentrations of antimony and lead is 7,200 square feet (ft2).  As shown
on Figure D-4, the contaminated area is located around the northwest side of the paved
area and northeast of Building 1355, between the paved area and the road.  For the
purpose of the CMS, it is assumed that the identified area contains contaminated soil to a
depth of 1 foot bgs; deeper soils contained no COCs.  As a result, the estimated volume
of metals-contaminated soil is 270 cubic yards (yd3).  The additional sampling suggests
that the volume of soil containing lead above 1,800 µg/g may be smaller than 270 yd3.
However, it is recommended that the area shown on Figure D-4 is addressed unless



CMS
A-TEAD

D-26

confirmation sampling is conducted and determines a smaller or otherwise different
extent of contamination.

D.3.6 CONCLUSIONS

The additional data soil sample results identified no new COC locations for
antimony and lead.  These metals were detected above background levels near the
previously known COC locations, as well as to the north of the concrete pad.  It appears
that soil with lead above background levels was moved during regarding.  However,
because the areas around the RFI COCs still have elevated antimony and lead, they are
retained as part of the estimated area of contamination.

D.4 DEACTIVATION FURNACE BUILDING (SWMU 21)

D.4.1 SWMU DESCRIPTION AND DATA GAPS

Figure D-5 shows the location and layout of the Deactivation Furnace Building
(SWMU 21), which occupies 0.7 acre in the southwestern portion of TEAD.  SWMU 21
is an ammunition demilitarization production facility (Building 1320) that was
constructed about 1955 (NUS, 1987) and currently operates under a RCRA Part B permit.

The areas exclusive of the deactivation furnace that are being proposed for
corrective measures were contaminated prior to the facility becoming a permitted unit.
Current operations do not add to the previous contamination.  Building 1320 contains a
rotary kiln.  Open staging areas for support equipment and drums are located around the
outside of the building.  These areas are mostly paved with asphalt and concrete, and
partly covered with gravelly soil.  The kiln was originally fired by fuel oil from an UST
located immediately west of the building; more recently, an aboveground tank was
installed to the east.  The newer tank sits on a sealed, bermed concrete pad designed to
contain releases.  A propane tank is also located east of Building 1320.

The furnace in Building 1320 is used to deactivate small arms ammunition,
primers, and fuses (Rhea, 1990).  Air pollution control equipment was installed around
1975.  Incinerator residue (ash and metal debris) is collected at the south end of the
furnace and loaded into 55-gallon drums for temporary storage.

D.4.1.1 Previous Sampling Results

Ten surface soil samples were collected from the perimeter of the facility and
beneath the staging areas during the Phase I RFI (Montgomery Watson, 1993).  The
majority of these samples were collected along the edges of asphalt or concrete areas that
receive stormwater runoff.  All soil samples were analyzed for metals, cyanide, VOCs,
SVOCs, dioxins/furans, explosives, and selected anions.  Four additional surface soil



20-2

20-1

SB-20-30

SB-20-29

SB-20-31
SB-20-28

SB-20-25 SB-20-23

SB-20-21

SB-20-22

SB-20-24
SB-20-27

SB-20-26

WASTE HOLDING AREA
FORMER HAZARDOUS

1352
BLDG.

1355
BLDG.

(Roofless
)

BLDG. 13
51

(Roofless
)

BLDG. 1356

FORMER
BLDG. 1354

SS-20-015

SS-20-014

SS-20-012

SS-20-006

SB-20-012

FIGURE D-4
COC LOCATIONS AND APPROXIMATE 

AREA OF CONTAMINATION
AED DEACTIVATION FURNACE SITE 

(SWMU 20)
TOOELE ARMY DEPOT



STAGING AREA
FORMER DRUM

21-1

SB-21-09

21-2

FUEL UST
DIESEL

AST
FUEL OIL

EQUIPMENT
CONCRETE

PADS

CULVERT

PROPANE UST

WET AREA

THROUGH

SS-21-15

SB-21-01
SB-21-10

SB-21-02SS-21-16

SB-21-11

SS-21-17
SB-21-03

SB-21-12

SS-21-18

SB-21-04

SB-21-05

SS-21-19

SB-21-13

SB-21-17

SB-21-06

SB-21-07

SB-21-14

SS-21-20

SB-21-15

SS-21-21

SS-21-22
SB-21-08

SB-21-16

WATERING

SS-21-002

SS-21-001

SS-21-010

SS-21-003

SS-21-004

SS-21-007

SS-21-008

SS-21-009

ASPHALT
NEW

FIGURE D-5
SOIL BORING LOCATIONS

DEACTIVATION FURNACE BUILDING 
(SWMU 21)

TOOELE ARMY DEPOT



CMS
A-TEAD

D-31

samples were collected and submitted for total chromium and hexavalent chromium
analysis only.  No extensive sampling was conducted during the Phase II RFI because the
deactivation furnace is a RCRA Part B permitted facility, and it was assumed that the
entire site would require environmental sampling at closure (Montgomery Watson, 1997).
However, in 1997, a determination was made that contamination at the site predated the
RCRA permit, thus allowing the cleanup to move forward under the Corrective Action
Permit.  Appendix B of the CMS Work Plan (Dames & Moore, 2000) presents Phase I
chemical analysis results for SWMU 21 as they were presented in the Phase II RFI
Report.

Twelve metals – antimony, arsenic, barium, beryllium, cadmium, chromium,
copper, lead, manganese, mercury, thallium, and zinc – were detected at elevated levels
in the Phase I RFI (Montgomery Watson, 1993) and were identified as COPCs in the
Phase II RFI (Montgomery Watson, 1997).  Elevated levels of the metals were detected
in all of the 10 surface soil samples collected at the site.

The Phase II RFI (Montgomery Watson, 1997) retained dioxins/furans as a COPC
in surface soil; HxCDDs were not identified as a COPC, but are retained as a COPC in
the CMS Work Plan (Dames & Moore, 2000) based on additional toxicity data not
included in the RFI.

One explosive compound – 2,4,6-trinitrotoluene (TNT) – was retained as a
surface soil COPC in the Phase II RFI (Montgomery Watson, 1997), but was not
identified as a COC.  As discussed in Section 6.4 of the CMS Work Plan (Dames &
Moore, 2000), this COPC was also detected at a much higher concentration (16,000 µg/g)
in stained soil at the former drum staging area.  However, the stained soil was removed
from the site, indicating that the elevated concentrations of 2,4,6-TNT (and other
contaminants) are no longer present in this area.

The CMS Work Plan (Dames & Moore, 2000) identified antimony, arsenic,
beryllium, cadmium, lead, dioxins/furans, and HxCDDs as COCs at SWMU 21.  Figure
D-5 shows the COC locations.  In surface soil, lead exceeds its CAO at eight locations.
The COC exceedances for each of the other contaminants occur at one or more of the
same locations.  Dioxin/furan exceedances occur at three locations; antimony and
cadmium at two locations; and arsenic, beryllium, and HxCDDs at one location.  The
2,4,6-TNT location was removed, and consequently is not marked as a COC.  Section
D.4.4 compares the additional data results to the extent of COCs identified in the CMS
Work Plan.

The Phase II RFI Report (Montgomery Watson, 1997) concluded that the
deposition of stack emissions and surface spills of incinerator ash around Building 1320
and at the former drum storage area released the detected COPCs to surface soil.  The
concentrations of COPCs detected at the site were determined to be related to stormwater
runoff from asphalt or concrete surfaces near the furnace building.  Contaminant levels
are expected to decrease with distance from the building.
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D.4.1.2 Data Gaps

Contaminants were found in nearly every sample during the Phase II RFI; no
clean areas were encountered.  Subsequent to the RFI sample events, additional pavement
was installed around Building 1320.  This pavement covers a significant area of
contaminated soil, thus eliminating the potential for direct contact.  However, because the
vertical and horizontal extent of contamination at SWMU 21 was not adequately defined,
additional surface and subsurface soil samples were needed to evaluate and select a
corrective measures alternative for the entire extent of contamination.  Samples were also
needed at the former drum staging area to confirm that the removal of stained soil was
adequate in mitigating local contamination.

D.4.2 FIELD INVESTIGATION

The additional data soil sampling activities occurred during December 1999.  The
soil sampling at SWMU 21 is summarized below:

• Sixteen borings (SB2101 through SB2116) were advanced to a depth of 3
feet to evaluate the extent of metals contamination.  Sample locations were
biased along the prevailing northwest-southeast wind direction to limit the
extent of stack emission deposition.  One additional boring was advanced to 5
feet to evaluate soil in the former drum staging area.  Eight surface soil
samples (SS2115 through SS2112) were also collected.  The boring and
surface soil sample locations are illustrated on Figure D-5.  Attachment A
presents the detailed boring logs.

• Three soil samples were collected from each of the 3-foot borings from 0 to
0.5, 1 to 2, and 2 to 3 feet bgs.  No sample was collected from SB2114 from
2 to 3 feet bgs because of auger/spoon refusal (two additional off-set attempts
were also unsuccessful).  The three soil samples in the former drum staging
area were collected from 0 to 0.5, 2 to 3, and 4 to 5 feet bgs.  In addition,
eight surface soil samples were collected from 0 to 0.5 foot.  A total of 61
samples were collected, including three duplicates.

• Soil samples were analyzed for TAL metals.  The three soil samples from the
former drum staging area were analyzed for explosives and TAL metals.

D.4.3 RESULTS

From the 61 additional data soil samples collected, all 23 metal constituents
analyzed at SWMU 21 were detected at least once.  Attachment C presents the complete
analytical data results, and Attachment D presents the data validation reports.  The
primary metals of concern – antimony, arsenic, cadmium, and lead – were detected in
most or all of the samples.  Samples at boring locations SB2117 were also analyzed for
explosives, but none were detected.
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Soil COPCs for SWMU 21 are those analytes that were detected at concentrations
greater than established background concentrations (for those analytes that have
comparison criteria) or were simply detected (for those analytes that have no comparison
criteria).  A total of 14 metals were detected above background levels in surface soil
samples; a total of four metals were detected above background levels in subsurface soil
samples (greater than 2 feet bgs).  Table D-3 lists the additional data COPCs with their
maximum concentrations and associated background comparison criteria.

Cobalt, iron, nickel, selenium, silver, and thallium are identified in Table D-3 as
COPCs; these metals were not previously identified as surface soil COPCs in the Phase II
RFI.

Because the current and anticipated future land use for SWMU 21 is military, the
maximum surface soil COPC detections were compared to CAOs for Depot personnel,
and the maximum subsurface COPC detections were compared to CAOs for a
construction worker. As presented in Figure D-6 and Table D-4, lead, antimony, and
arsenic are the surface soil COCs.  No subsurface COCs were identified.  No new metals
are added to the COCs identified in the CMS Work Plan, however, the lateral and vertical
extent of COCs has been delineated.

Lead was detected above surface soil CAOs at nine locations; antimony and
arsenic were each detected above CAOs at one location.  Figure D-6 shows the COC
locations; the additional data COC locations are shown in blue, while the RFI data results
are shown in black.  Surface soil results from the Phase II RFI identified these three
metals as COCs, along with cadmium and beryllium.

D.4.4 NATURE AND EXTENT OF CONTAMINATION

The nature and extent of soil contamination is based on both the Phase II RFI
results (Montgomery Watson, 1997) and the additional data collection activities
discussed above.  The maximum lead detection from the additional data is 10,800 µg/g,
which is lower than the maximum lead concentration from the Phase II investigation
(63,000 µg/g).  Lead was present above its CAO at sample locations surrounding
Building 1320, but the highest detected concentrations were generally found closest to
the building.  The extent of lead contamination above COCs is bounded by additional
samples without COC levels of lead on all sides of Building 1320.  However, there is an
isolated lead COC of 3,820 µg/g in SB2109, in the northwest corner of SWMU 21.  This
boring appears to be isolated because of the distance between it and the high lead nearer
Building 1320.  As shown on Figure D-6, the extent of lead contamination appears to be
elongated along the prevailing wind flow direction of southeast to northwest. There are
no subsurface lead COCs and only two lead COC locations between 1 to 2 feet bgs.
Therefore, the volume of lead contamination appears to be limited between 1 to 2 feet
bgs.
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TABLE D-3

Surface and Subsurface Soil COPCs
Deactivation Furnace Building (SWMU 21)

COPC (a)

Maximum
Concentration

(µg/g)

Background
Concentration (b)

(µg/g)

Surface Soil

Antimony 225 1.45

Arsenic 39.5 32

Barium 3,640 291

Cadmium 105 1.33
Chromium 154 23

Cobalt 9.79 9.63

Copper 6,240 39.9

Iron 35,700 27,300
Lead 10,800 96.7

Mercury 0.446 0.11

Nickel 72.7 26.5

Selenium 0.551 0.198
Silver 16.1 7.75

Zinc 4,970 137

Subsurface Soil

Antimony 5.18 1.45

Cadmium 1.8 1.33
Copper 110 39.9

Chromium 112 23

(a) Contaminants of potential concern identified from the
additional data sampling.

(b) Background concentrations presented in the CMS
Work Plan (Dames & Moore, 2000).
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TABLE D-4

Development of COCs in Surface and Subsurface Soil
Deactivation Furnace Building (SWMU 21)

COPC (a)

Maximum
Concentration

(µg/g)
Depot Worker
CAO (b) (µg/g) COC? (c)

Surface Soil

Antimony 225 160 Yes

Arsenic 39.5 32 Yes

Barium 3,640 71,000 No

Cadmium 105 220 No
Chromium 154 2,000 No

Cobalt 9.79 130,000 No

Copper 6,240 68,000 No

Iron 35,700 440,000 No
Lead 10,800 1,800 Yes

Mercury 0.446 440 No

Nickel 72.7 36,000 No

Selenium 0.551 10,000 No
Silver 16.1 7,900 No

Zinc 4,970 490,000 No

Subsurface Soil
Industrial Worker

CAO (b)

Antimony 5.18 470 No

Cadmium 1.8 870 No
Copper 110 64,000 No

Chromium 112 23,000 No

(a) Contaminants of potential concern identified from additional data
sampling.

(b) CAOs developed in CMS Work Plan (Dames & Moore, 2000).
(c) Contaminants of concern (i.e., COPCs greater than CAOs).
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There is only one new antimony COC location – SB2109 – at 1 to 2 feet bgs (see
Figure D-6). This location is within the extent of lead contamination and is vertically
bound by samples with antimony below its CAO.  The single new arsenic COC is at
SB2111 (0 to 1 ft bgs), at a concentration of 39.5 µg/g; however, this sample location is
beyond the extent of lead contamination.

D.4.5 ESTIMATE OF CONTAMINATED VOLUME

Figure D-6 shows the COC locations at SWMU 21.  The estimated area of
SWMU 21 with lead contamination is 15,200 ft2 (Figure D-6), which excludes Building
1320 and the concrete equipment pads.  The equipment pads were poured in August 1999
and are 2 feet thick; contaminated surface soil was excavated and properly disposed
during construction activities.  The area of lead contamination surrounds Building 1320,
along with an additional area of contamination at SB2109.

The COC locations for the other additional data and Phase II contaminants are
located within the extent of contamination for lead.  The only exception is a single
arsenic CAO exceedance at SB2111.  Therefore, an additional 100-ft2 area of
contamination is included beyond the extent of lead contamination.

For the purpose of the CMS, it is assumed that all the identified areas contain
contaminated soil to a depth of 1.5 foot bgs.  As a result, the estimated volume of
contaminated soil is 850 ft3.

D.4.6 CONCLUSIONS

Additional samples were collected at SWMU 21 to define the horizontal and
vertical soil contamination detected during the Phase II RFI.  The additional samples
appear to limit the extent of lead contamination generally to within 100 feet of Building
1320.  One small area of lead contamination exists in the northwest corner of the SWMU.
The other COC locations lie within the lead contaminated area, except for an isolated
arsenic COC in the north-central part of the SWMU.  Unacceptable contaminant
concentrations at the Deactivation Furnace Building appear to exist only within the top 1
to 2 feet of soil.
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ATTACHMENT A

Soil Boring Logs
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ATTACHMENT B

Chains of Custody
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ATTACHMENT C

Chemical Data
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SWMU 20 Chemical Data – Soil
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SWMU 21 Chemical Data – Soil
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Chemical Data – QA/QC
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ATTACHMENT D

Data Quality Assessment
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SWMU 20 Data Validation Report – Soil
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SWMU 21 Data Validation Reports – Soil
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SWMU 23 Data Validation Report – Soil
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QA/QC Water Data Validation Report
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APPENDIX  E

Summary of Explosive Risks for SWMUs 1b, 1c, and 42
and Geophysical Survey Results for SWMU 42
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SUMMARY OF EXPLOSIVE RISKS
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SWMU 42 GEOPHYSICAL SURVEY RESULTS

APPENDIX F OF PHASE II RFI REPORT
GROUP A SUSPECTED RELEASES SWMUs

TOOELE ARMY DEPOT






























	CORRECTIVE MEASURES STUDY REPORT GROUP A SUSPECTED RELEASES SWMUs TOOELE ARMY DEPOT
	CONTENTS
	EXECUTIVE  SUMMARY
	1.0 INTRODUCTION
	1.1 PURPOSE  AND  SCOPE
	1.2 BACKGROUND
	1.3 REPORT  ORGANIZATION

	2.0 DESCRIPTION  OF  EVALUATION  CRITERIA
	3.0 BURN  PAD  (SWMU  1b)
	3.1 SUMMARY  OF  RAs  AND  CMS  WORK  PLAN
	3.2 DETAILED  EVALUATION  OF  CORRECTIVE  MEASURES ALTERNATIVE
	3.3 RECOMMENDED  CORRECTIVE  MEASURES  ALTERNATIVE

	4.0 TRASH  BURN  PITS  (SWMU  1c)
	4.1 SUMMARY  OF  RAs  AND  CMS  WORK  PLAN
	4.2 DETAILED  EVALUATION  OF  CORRECTIVE  MEASURES ALTERNATIVE
	4.3 RECOMMENDED  CORRECTIVE  MEASURES  ALTERNATIVE

	5.0 AED  DEACTIVATION  FURNACE  SITE  (SWMU  20)
	5.1 SUMMARY  OF  RAs  AND  CMS  WORK  PLAN
	5.2 DETAILED  EVALUATION  OF  CORRECTIVE  MEASURES ALTERNATIVES
	5.2.1 Alternative 1 – Land Use Restrictions
	5.2.2 Alternative 2 – Asphalt Cover and Land Use Restrictions
	5.2.3 Alternative 3 – Excavation, Solidification/Stabilization, and Land Use Restrictions
	5.2.4 Alternative 4 – Excavation, Soil Washing, and Land Use Restrictions
	5.2.5 Alternative 5 – Excavation, Off-Post Treatment/Disposal, and Land Use Restrictions

	5.3 COMPARATIVE  ANALYSIS  OF  CORRECTIVE  MEASURES ALTERNATIVES
	5.4 RECOMMENDED  CORRECTIVE  MEASURES  ALTERNATIVE

	6.0 DEACTIVATION  FURNACE  BUILDING  (SWMU 21)
	6.1 SUMMARY  OF  RAs  AND  CMS  WORK  PLAN
	6.2 DETAILED  EVALUATION  OF  CORRECTIVE  MEASURES ALTERNATIVES
	6.2.1 Alternative 1 – Asphalt Cover and Land Use Restrictions
	6.2.2 Alternative 2 – Excavation, Solidification/Stabilization, and Land Use Restrictions
	6.2.3 Alternative 3 – Excavation, Soil Washing, and Land Use Restriction
	6.2.4 Alternative 4 – Excavation, Off-Post Treatment/Disposal, and Land Use Restrictions

	6.3 COMPARATIVE  ANALYSIS  OF  CORRECTIVE  MEASURES ALTERNATIVES
	6.4 RECOMMENDED  CORRECTIVE  MEASURES  ALTERNATIVE

	7.0 PESTICIDE  HANDLING  AND  STORAGE  AREA  (SWMU  34)
	7.1 SUMAMRY  OF  RAs  AND  CMS  WORK  PLAN
	7.2 DETAILED  EVALUATION  OF  CORRECTIVE  MEASURES ALTERNATIVES
	7.2.1 Alternative 1 – Land Use Restrictions
	7.2.2 Alternative 2 – Soil Cover, Fence, and Land Use Restrictions
	7.2.3 Alternative 3 – Excavation, Off-Post Treatment/Disposal, and Land Use Restrictions

	7.3 COMPARATIVE  ANALYSIS  OF  CORRECTIVE  MEASURES ALTERNATIVES
	7.4 RECOMMENDED  CORRECTIVE  MEASURES  ALTERNATIVE

	8.0 CONTAMINATED  WASTE  PROCESSING  PLANT  (SWMU  37)
	8.1 SUMMARY  OF  RAs  AND  CMS  WORK  PLAN
	8.2 DETAILED  EVALUATION  OF  CORRECTIVE  MEASURES ALTERNATIVE
	8.3 RECOMMENDED  CORRECTIVE  MEASURES  ALTERNATIVE

	9.0 BOMB  WASHOUT  BUILDING  (SWMU  42)
	9.1 SUMMARY  OF  RAs  AND  CMS  WORK  PLAN
	9.2 DETAILED  EVALUATION  OF  CORRECTIVE  MEASURES ALTERNATIVE
	9.2.1 Alternative 1 – Soil Cover, Fence, and Land Use Restrictions
	9.2.2 Alternative 2 – Excavation, Solidification/Stabilization, and Land Use Restrictions
	9.2.3 Alternative 3 – Excavation, Soil Washing, and Land Use Restrictions
	9.2.4 Alternative 4 – Excavation, Off-Post Treatment/Disposal, and Land Use Restrictions

	9.3 COMPARATIVE ANALYSIS OF CORRECTIVE MEASURES ALTERNATIVES
	9.4 RECOMMENDED CORRECTIVE MEASURES ALTERNATIVE

	10.0 STORMWATER DISCHARGE AREA (SWMU 45)
	10.1 SUMMARY OF RAs AND CMS WORK PLAN
	10.2 DETAILED EVALUATION OF CORRECTIVE MEASURES ALTERNATIVE
	10.3 RECOMMENDED CORRECTIVE MEASURES ALTERNATIVE

	11.0 OLD DISPENSARY DISCHARGE - BUILDING 400 (SWMU 48)
	11.1 SUMMARY OF RAs AND CMS WORK PLAN
	11.2 DETAILED EVALUATION OF CORRECTIVE MEASURES ALTERNATIVE
	11.3 RECOMMENDED CORRECTIVE MEASURES ALTERNATIVE

	12.0 SUMMARY OF RECOMMENDED CORRECTIVE MEASURES ALTERNATIVES
	12.1 SWMU 1b
	12.2 SWMU 1c
	12.3 SWMU 20
	12.4 SWMU 21
	12.5 SWMU 34
	12.6 SWMU 37
	12.7 SWMU 42
	12.8 SWMU 45
	12.9 SWMU 48

	13.0 REFERENCES
	APPENDIX A
	APPENDIX B
	APPENDIX C
	APPENDIX D
	APPENDIX E
	FIGURES
	Figure 1-1
	Figure 1-2
	Figure 2-1
	Figure 3-1
	Figure 4-1
	Figure 5-1
	Figure 5-2
	Figure 6-1
	Figure 6-2
	Figure 7-1
	Figure 7-2
	Figure 8-1
	Figure 9-1
	Figure 9-2
	Figure 10-1
	Figure 11-1

	TABLES
	Table ES-1
	Table 3-1
	Table 4-1
	Table 5-1
	Table 5-2
	Table 6-1
	Table 6-2
	Table 7-1
	Table 7-2
	Table 8-1
	Table 9-1
	Table 9-2
	Table 10-1
	Table 11-1
	Table 12-1




